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Prealgebra Corrections and Clarifications (new program from March 2002) 5/ 


Solutions Guide, Section 1.2, page 7, problem 41. The value for “c” from the textbook is 7,038 and it was 
incorrectly reflected in the solutions guide as 48,441. The total for a + b + c should be 56,010. 


Prealgebra Corrections and Clarifications (old program up through Feb 2002) 


Is a graphing calculator needed for Prealgebra? No, the need for a graphing calculator at the Prealgebra level 
is marginal. But if the student plans to attend college in the sciences we would recommend the TI-83 or TI-83 
plus, because it will be needed in future math and physics courses. It is powerful, user friendly, and comes with an 
easy to navigate guidebook. 


Section 1.1, margin exercise #13. The 6 on the right side of the equation should be a 5. 


Section 1.5, problem 35. The trick to working problems 21-40 on page 60 is to re-write the number as the product 
of several factors. On all of these the same little factor is used over and over. To find the factor and to find out 
how many times it is used, try to divide some small numbers into the number given. If the division goes evenly, 
then you can re-write the number as a product of two other numbers. For #35, a little trial and error will reveal 
that 3 goes into 243 evenly and it goes 81 times; that means 243 can be written as 3 times 81. Then you look at the 
81 factor to see if you can break it down by dividing by 3, and so on like this. 

243 = 3 (81) 

243 = 3 (3) (27) 

243 = 3 (3) (3) (9) 

243 = 3 (2) (3) (3) GB) 

243 = 345 


Section 4.6, problem 31. The answer in the back of the textbook (1 inch for the width; 2.5 inch for the length) is 
incorrect. The answer in the solutions guide (3 inch for the width; 7.5 inch for the length) is correct. 


Section 5.2, problem 25. Think of the number next to a letter as telling you how many of that letter you have; 5x 
means you have five x’s, 0.03x means you have 0.03 x’s, and when you have just x, well, you have one x. 

In 0.03x - x, you think of it as 0.03x - 1x and to bring them together you collect the numbers next to the x’s, or 
(0.03 - 1) x, which is -0.97x. 


Chapter 8, Chapter Test, problem 19. The problem is listed differently in the text and the solutions guide. The 
bottom polynomial should read 5x - 4, and not 5x -4 + 242. 
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Section 1.1 


Objective A Exercises, pages 13-14 


a 


10. 


11. 


12. 


13. 


bet Ot tet tet 


Onie2 3455) 6 7 §$ 9 101112 


He ep 


ODIS29354 5 6 7 8 9 1011 12 


ee 


O12 354 5607.89 101112 


bgp pepe 


012345 67 8 9101112 


ttt Ot ttt 


012345678 9101112 
raat a tae ot 
0123456789 101112 


age 


012345678 9 101112 
5 is 4 units to the left of 9. 


See Sas 


01234567 8 9 101112 


3 is 5 units to the left of 8. 


2nd ee 


01722314 5 6. 7S SON 119 
5 is 3 units to the right of 2. 
—— 


01234567 8 9 101112 


10 is 4 units to the right of 6. 
soil ee ecco 


0 1°2 3 475 6 778.9 101112 


0 is 7 units to the left of 7. 


Chapter 1 


14. Pin a a 


0.1 2 3-405 6 7.8 9 1011 {2 
3 is 8 units to the left of 11. 

15. 27 <39 

16. 68> 41 

17.5032 


18. 61>0 


‘19. 273 > 194 


20. 419 < 502 
21. 2,761 < 3,857 

22. 3,827 < 6,915 

23. 4,610 > 4,061 

24. 5,600 < 56,000 

25, 8,005 < 8,050 

26. 92,010 > 92,001 

27. 11, 14, 16, 21, 32 

28. 18, 27, 35, 60, 71 

29. 13, 48, 72, 84, 93 

30. 28, 45, 54, 63, 109 

31. 26, 49, 77, 90, 106 

32. 155, 271, 358, 496, 505 

33. 204, 399, 662, 736, 981 

34, 400, 404, 440, 444, 4,000 
35. 307, 370, 377, 3,077, 3,700 


Objective B Exercises, pages 14-15 


36. seven hundred four 

37. five hundred eight 

38. three hundred seventy-four 
39. six hundred thirty-five 


40. 
41. 
42. 


43. 
44, 


45. 
46. 


47. 


48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
Si. 
58. 
59. 
60. 
61. 
62. 


64. 


65. 


Chapter 1: Whole Numbers 


two thousand eight hundred sixty-one 
four thousand seven hundred ninety 


forty-eight thousand two hundred ninety- 
seven 


fifty-three thousand six hundred fourteen 


five hundred sixty-three thousand seventy- 


eight 
two hundred forty-six thousand fifty-three 


six million three hundred seventy-nine 
thousand four hundred eighty-two 


three million eight hundred forty-two 
thousand nine hundred five 


75 

496 

2,851 

53,340 

130,212 

502,140 

8,073 

9,706 

603,132 

5,012,907 

3,004,008 

8,005,010 

6,000 + 300 + 90+ 8 
7,000 + 200 + 40 + 5 


40,000 + 6,000 + 100 + 80+2 


- 500,000 + 30,000 + 2,000 


+ 700 + 90+ 1 


300,000 + 20,000 + 8,000 
+ 400 + 70 +6 


5,000 + 60 + 4 


66. 
67. 
68. 
69. 
70. 


We 


90,000 + 800 + 30+ 4 
20,000 + 300 + 90 + 7 
400,000 + 600 + 30+ 5 
400,000 + 2,000 + 700 + 8 
500,000 + 4,000 + 600 + 3 


8,000,000 + 300 + 10 + 6 


Objective C Exercises, page 15 


72. 


73. 


74. 


Tos 


76. 


71. 


78. 


aoe 


‘Given place value 
3,049 
L9>5 


3,049 rounded to the nearest ten is 3,050. 


[— Given place value 
7,108 
L8>5 


7,108 rounded to the nearest ten is 7,110. 


1,638 Given place value 


1,638 rounded to the nearest hundred is 
1,600. 


4,962 Given place value 


4,962 rounded to the nearest hundred is 
5,000. 


Gi 1 
17, &o iven place value 
L3<5 


17,639 rounded to the nearest hundred is 
17,600. 


Gj 
28, ti iven place value 

L5e5 
28,551 rounded to the nearest hundred is 
28,600. 


as 
£356 Given place value 
L—3<5 


5,326 rounded to the nearest thousand is 
5,000. 


Peso place value 
L—§>5 


6,809 rounded to the nearest thousand is 
7,000 


* 
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Given place value 
6>5 


84,608 rounded to the nearest thousand is 
85,000. 


80. 84,608 
= 


—«c 
81. 93,825 Given place value 
L—8 >5 


93,825 rounded to the nearest thousand is 
94,000. 


ae 
82. 389,702 Given place value 
ay 


389,702 rounded to the nearest thousand is 
390,000. 


83. 629,513 Given place value 
L—5=5 


629,513 rounded to the nearest thousand is 
630,000. 


oe El 1 
84, 716,898 iven place value 
L——6>5 


746,898 rounded to the nearest ten- 
thousand is 750,000. 


85. 352,876 Given place value 
L§_2<5 


352,876 rounded to the nearest ten- 
thousand is 350,000. 


i 1 I 
36 36,702,599 Given place value 
tet aes So 


36,702,599 rounded to the nearest million 
is 37,000,000. 


[—____ Given place value 
87. 71,834,250 te 
as 


71,834,250 rounded to the nearest million 
is 72,000,000. 


Objective D Exercises, pages 16-18. 


88. Strategy To find the person with the 
greater number of stolen bases, 
compare the numbers 743 and 
738. 


Solution 743 > 738 


Eddie Collins had the greater 
number of stolen bases. 
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Section 1.1 3 


89. Strategy . To find the person with the 
greater number of stolen bases, 
compare the numbers 892 and 
937. 


Solution 892 < 937 
Billy Hamilton had the greater 
number of stolen bases. 


90. Strategy € 
a. To find the annual per capita turkey 
consumption in the U.S., use the 
pictogram to count each symbol to the 
right of U.S. as 2 Ib. 


b. To determine in which country the 
annual per capita turkey consumption 
is highest, use the pictogram to 
determine which country has the most 
symbols to its right. 


Solution 
a. The annual per capita turkey 
consumption in the U.S. is 18 lb. 


b. The country with the highest annual 
per capita turkey consumption is 
Israel. 


91. Strategy To find the greater number of 
performances, compare the 
numbers 2,844 and 3,242. 


Solution 2,844 < 3,242 
“Fiddler on the Roof’ was 
performed the greater number 
of times. 


92. Strategy To find the greater number of 
performances, compare the 
numbers 2,377 and 2,717. 


Solution 2,377 <2,717 
“My Fair Lady” was performed 
the greater number of times. 


93. Strategy To find the food which 
contains more calories, 
compare the numbers 190 and 
114. 


Solution 190> 114 
Two tablespoons of peanut 
butter contain more calories. 


Chapter 1: Whole Numbers 


To determine which invention 
was patented first, compare the 
numbers 1892 and 1844. 


94. Strategy 


1892 > 1844 
The telegraph received the first 
patent. 


Solution 


To find the shorter distance, 
compare the two numbers 
1,892 and 1,833. 


95. Strategy 


1,892 > 1,833 
The shorter distance is from 
St. Louis to San Diego. 


Solution 


96. Strategy 
a. To determine the most often 
mentioned complaint, find the 
complaint with the largest number of 
responses. 


b. To determine the least often mentioned 


complaint, find the complaint with the 
smallest number of responses. 


Solution 
a. The complaint with the largest number 
of responses is people talking. 


The most often mentioned complaint is 


people talking. 


b. The complaint with the smallest 
number of responses is uncomfortable 
seats. 

The least often mentioned complaint 
was uncomfortable seats. 
97. Strategy To find the smaller planet, 
compare the two numbers 
32,200 and 30,800. 


Solution 32,200 > 30,800 


Neptune is the smallest planet. 


98. Strategy To find the larger moon, 
compare the two numbers 
4,890 and 5,216. 

Solution 4,890 < 5,216 


Ganymede is the larger moon. 


99. Strategy 
a. To determine the length of the State of 
the Union Address in 1995, read the 
number in the bar graph above the 
1995 bar. 


b. To determine during which year the 
length of the State of the Union 
Address was longest, use the bar graph 
to find the year with the largest 
number above its corresponding bar. 


Solution 
a. The length of the State of the Union 
Address in 1995 was 81 minutes. 


b. The largest number appears above the 
bar corresponding to 2000. 
The year in which the State of the 
Union Address was longest in 2000. 


To find the land area to the 
nearest thousand square miles, 
round 570,833 to the nearest 
thousand. 


100. Strategy 


570,833 rounded to the nearest 
thousand is 571,000. 

To the nearest thousand square 
miles, the land area of Alaska 


is 571,000 mi. 


Solution 


To find the land area to the 
nearest ten-thousand acres, 
round 161,546 to the nearest 
ten-thousand. 


101. Strategy 


Solution 161,546 rounded to the nearest 
ten-thousand is 160,000. 

To the nearest ten-thousand 
acres, the land area of the 
Appalachian Trail is 160,000 


acres. 
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104. Strategy 


102. Strategy 


a. To determine which was greater, the 
number of crashes in July or October, 
use the Number of Crashes category of 
the bar graph to read the number 
above the corresponding bar that is 
greater. 


b. To determine which was fewer, the 
number of vehicles involved in crashes 
in July or December, use the Number 
of Vehicles category of the bar graph 
to read the number above the 
corresponding bar that is fewer. 


Solution 

a. The number of crashes in July was 
3,459 and the number of crashes in 
October was 3,344. The greater 
number of crashes was in July. 


b. The number of vehicles involved in 
crashes in July was 5,210 and 5,242 in 
December. There were fewer vehicles 
involved in crashes in July. 


103. Strategy 


a. To determine during which school 
year enrollment was lowest, use the 
line graph to find the school year 
corresponding to the lowest point on 
the line. 


b. To determine if enrollment increased 
or decreased between 1975 and 1980, 
read the graph at 1975 and at 1980. 


Solution 
a. Student enrollment was lowest during 
the 1985 school year. 


b. Enrollment was less in 1980 than in 
1975. Enrollment decreased between 
1975 and 1980. 


To find the estimate of the 
cruising speed of a Boeing 
747, round the speed (589) to 
the nearest ten. 


589 rounded to the nearest ten 
is 590. 

To the nearest ten, the speed of 
a Boeing 747 is 590 mph. 


Solution 
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105. 


Section 1.2 5 


To find the estimate of the 
speed of light, round the speed 
(299,800) to the nearest 
thousand. 


Strategy 


299,800 rounded to the nearest 
thousand is 300,000. 

To the nearest thousand, the 
speed of light is 

300,000 km/s. 


Solution 


& 


Critical Thinking 1.1, page 18 


106. 


107. 


Asia (17,266,000 mi” ) 

Africa (11,667,000 mi”) 

North America (9,355,000 mi” ) 
South America (6,878,000 mi? ) 
Antarctica (5,500,000 mi” ) 
Europe (4,056,000 mi”) 
Australia (2,966,144 mi”) 


Pacific (63,855,000 mi? ) 
Atlantic (31,744,000 mi? ) 
Indian (28,371,000 mi? ) 
Arctic (5,427,000 mi? ) 


The largest three-digit number is 999. (The 
next largest whole number is 1,000, which 
has four digits.) The smallest five-digit 
number is 10,000. (The next smallest 
whole number if 9,999, which has 4 digits.) 


Section 1.2 


Objective A Exercises, pages 35-37 


J. 


732,453 
+ 651,206 


’ 9 


563, 841 
+ 726,053 


6 


is 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


Chapter 1: Whole Numbers 


Lbod 
45,825 
+ 66,327 








17. 


18. 


19. 


20. 
a1, 


22. 


23. 


24. 


25. 


26. 


27. 


1 
I 29 
+654 


De 


8,707 
+ 90,714 
~ 99,637 


’ 
x+y 


585 
497 
412 
+ 378 
1,872 
The total number of undergraduates 
enrolled at the college in 2001 was 1,872. 


613 

478 

423 
+ 396 
The total number of undergraduates 
enrolled at the college in 2002 was 1,910. 


6,742 — 7,000 
+ 8,298 — +8,000 
“T5, 040 “T5, 000 


5,426 > 5,000 
+ 1,732 —+ +2,000 
~7,000 


b > 


972,085 — 1,000,000 
+ 416,832 — +400,000 
1,388,517 1,400,000 


9 > 2 2 


23,774 — 20,000 
+ 38,026 — + 40,000 
~ 61,800 ~ 60, 000 


2 2 


387 > 400 
295 > 300 
614 > 600 
+702 — +700 
T,998 2, 000 
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Section 1.2 


28. 528 —> 500 37. atbt+e 


163 + 200 693 + 508 + 371 
947 > 900 11 
+275 ++ 300 693 
, ; 508 
+ 371 
29. 224,196 — 200,000 5372 
7,074 > 7,000 
+ 98,531 + +100,000 38. atbte 
~ 307,000 177 + 892 + 405 
11 
30. 1,607 + 2,000 177 
873,925 — 900,000 892 
+ 28,744 — +30,000 + 405 
904,276 ; 1,474 
o1. 2 ey. 39. 2tiat 
574 + 698 4,938 + 2,615 + 7,038 
ist 12 
574 4,938 
+ 698 2,615 
; + 7,038 
14,591 
a2. DP 
359 + 884 40. atbt+c 
11 6,059 + 3,774 + 5,136 
359 ht 
+ 884 6,059 
1,243 3,774 
+ 5,136 
33. x+y 14,969 
4,752 + 7,398 
hotel 41. at+bt+ec 
4,752 12,897 + 36,075 + 48,441 
+ 7,398 11 21 
12,150 . 12,897 
36,075 
48, 441 
34. x+y Ors 
6,047 + 9,283 97, 413 
11 
6,047 eof 42, abe 
+ 9,283 52,847 + 49,036 + 24, 717 
15.330 1112 
; 52, 847 
35, x+y 49,036 
38,229 + 51,671 see 
11 ’ 
38,229 é ; 
+ 51,671 43. The Commutative Property of Addition 
i 44. The Addition Property of Zero 
36. x+y AS. ‘The AstociativeBe f Additi 
74,376 + 19,528 . The Associative Property of Addition 
Te 
74,376 46. The Commutative Property of Addition 
+ 19,528 S 
~ 93,904 47. The Addition Property of Zero 


? 
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48. 
49. 
50. 
51. 
52. 
Ss 
54. 
55. 


56. 


57. 


58. 


59. 


60. 


Chapter 1: Whole Numbers 


The Associative Property of Addition 
28 + 0=28 

16+7=7+ 16 
9+(4+17)=(9+4)+17 
0+51=51 

15 + 34 = 34+ 15 

(6+ 18)+4=6+ (18 + 4) 


42=n+4 

42 [38+4 

42 =42 

Yes, 38 is a solution of the equation 
42=n+4. 


m+6=13 

17+6113 

23 # 13 

No, 17 is not a solution of the equation m + 
6 = 13. 


2+h=16 
2+13 | 16 
15+ 16 


No, 13 is not a solution of the equation 
2+h= 16. 


n=17+24 

41 717+24 

41 =41 

Yes, 41 is a solution of the equation 
n=17 +24. 


See 

32 [30+2 

3252 

Yes, 32 is a solution of the equation 
32 eee, 


38=11+z 
38 | 11+29 
38 4 40 


No, 29 is not a solution of the equation 
38. = 1b-+z. 


Objective B Exercises, pages 37-39 


63. 


713 

883 
— 467 
~ 476 


811 


— 238 
353 


2 1510 
65. 360 
—172 


814.10 
66. 950 
— 483 
467 


515 
67. 637 
2493 


512 

68. 762 
— 659 
W103 


3917 

69. 407 
—199 

~ 208 


7915 

70. 863 
—147 
658 


710 14 


71. 6,814 
= S207 
3,957 


612 15 11 


72. 7,361 





74, 4,000 


© Houghton Mifflin Company. All rights reserved. 


9 


Section 1.2 
612 910 
88. 8,953 > 9,000 
cg tl =2,217 2:00 
299914 89. 59,126 — 60,000 
TT. 30,004 — 20,843 — —20,000 
— 9,856 ; ~ 40,000 
. 90. 63,051 > 60,000 
699913 29,478 — — 30,000 
78. 70,003 33,573 30,000 
— 8,246 
61,757 91. 36,287 — 40,000 
—5,092 — — 5,000 
1 15216 ATTOE : 
79. 2,536 31,195 “35,000 
a 92. 58,316 > 60,000 
: -19,072 — -—20,000 
51113 39,244 40,000 
80. 
h — 93. 224,196 -» 200,000 
a6 — 98,531 > - 100,000 
0127914 
81. 12,804 94. 873,925 > 900,000 
— 5,426 — 28,744 + _ 30,000 
5 845,181 870,000 
791 95. x= 
82. 14,801 50 37 
= 3,028 410 
“TT2Z79 50 
=? 
7 14 1311 13 13 
83. $3,423 
AGTB TSI ID | Os 
17,548 80 — 33 
s0 
84. x-y 
ia — 33 
810 ay 
85. og 
zI5 97. x-y 
VB 914-271 
The difference between the maximum 811 
heights is 15 ft. 914 
— 271 
1910 643 
86. 200 
2175 98. x-y 
25 623 — 197 
The eruption of the Giant is 25 ft higher pal is 
than the eruption of Old Faithful. ¢ fea 
$7 7355 => 7,000 426 
: — 5,219 — 5,000 


2,136 2,000 
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10 


99. 


100. 


101. 


102. 


103. 


104. 


105. 


106. 


Chapter 1: Whole Numbers 


Bey. 

740 — 385 
6 1310 
740 

— 385 


555 


Lod 

870 — 243 
6 10 
870 

—243 
627 


yy 

8,672 — 3,461 
8,672 

— 3,461 


9 


KY 

7,814 — 3,512 
7,814 

— 3,512 


eo 

1,406 — 968 
013 916 
1,406 

— 968 

~ 438 


meray 
23,409 — 5,178 
113 3 10 


23,409 
— 5,178 
18,231 


? 


Ey 

56,397 — 8,249 
416 817 
$6,397 

— 8,249 
48,148 


107. 


108. 


109. 


110. 


111. 


112. 


2985 -¥ 

29 [53-24 

29 = 29 

Yes, 24 is a solution of the equation 
29 = 353. —y. 


48—p =17 
4Seary i7 
17 =17 
Yes, 31 is a solution of the equation 
48 —-p=17. 


t—16 =60 
44-16 | 60 
28 ~ 60 « 
No, 44 is not a solution of the equation 
t— 16 = 60. 


34=x-9 

34] 25-9 

344 16 

No, 25 is not a solution of the equation 
34=x-9. 


82-—z =55 
82 —27 | 55 
55 =55 


Yes, 27 is a solution of the equation 
82-—z=55. 


72 =100-—d 

72 | 100-28 

12 =i2 

Yes, 28 is a solution of the equation 
72 = 100 -d. 


Objective C Exercises, pages 39-42 


113. 


Strategy To find the sum of the whole 
numbers less than 21, add the 
numbers 0 to 20. 

Solution 0+1+2+3+4+5+6+7+ 


8+9+10+11+12+13+14 
+15+16+17+ 18 

+ 19+20=210 

The sum of the numbers is 
210. 
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114. Strategy 


Solution 


116. Strategy 


To find the sum of the natural 
numbers greater than 89 and 
less than 101, add the numbers 
90 to 100. 


115. Strategy 


90 +91+92+93+94+4+95 + 
96 + 97 + 98 + 99 + 100 

= 1,045 

The sum of the numbers is 
1,045. 


Solution 


Section 1.2 11 


To find the difference, subtract 
99 (the largest two-digit 
number) from 1,000 (the 
smallest four-digit number). 


1,000 
-— 99 
~ 901 
The difference is 901. re 


a. To determine the two-year period during which the smallest increase in the number of people aged 
100 and over occurs, find the smallest difference between each two-year period. 


b. To determine the two-year period during which the greatest increase in the number of people aged 
100 and over occurs, find the largest difference between each two-year period. 


Solution 


From 2010 to 2012: 146,000 — 129,000 = 17,000 
From 2012 to 2014: 166,000 — 146,000 = 20,000 
From 2014 to 2016: 187,000 — 166,000 = 21,000 
From 2016 to 2018: 208,00 — 187,000 = 21,000 

From 2018 to 2020: 235,000 — 208,000 = 27,000 


a. The two-year period during which the increase is smallest is 2010 to 2012. 


b. The two-year period during which the increase is greatest is 2018 to 2020. 


117. Strategy 


Solution 


118. Strategy 


Solution 


To find the number of calories, 
add the number of calories in 
one apple (80), one cup of 
cornflakes (95), one tablespoon 
of sugar (45), and one cup of 


119. Strategy 


milk (150). Solution 
80 + 95 + 45 + 150 = 370 
The breakfast contained 370 
calories. 

120. Strategy 
To determine the number of 


calories, subtract the number 
of calories consumed (950) 
from the daily limit of calories 


(1,500). Solution 
1,500 
— 950 
OU 
You can consume 550 more 121. Strategy 
calories. 

Solution 
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To find the perimeter of a 
rectangle, replace L with 24 
and W with 15 in the given 
formula and solve for P. 


P=L+W+L+W 
P=247+ 15+24+15 
P= 73 

The perimeter is 78 m. 


To find the perimeter of a 
rectangle, replace L with 18 
and W with 12 in the given 
formula and solve for P. 


P=L+W+L+W 
P}'lSet2 +18 4 12 
P=60 

The perimeter is 60 ft. 


To find the perimeter of a 
triangle, replace a, b, and c 
with 16, 12, and 15 in the 
given formula and solve for P. 


P=a+b+c 
P=16+12+15 

P= 43 

The perimeter is 43 in. 
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122. Strategy 


Solution 


123. Strategy 


Solution 


124. Strategy 


Solution 


125. Strategy 


Solution 


To find the perimeter of a 
triangle, replace a, b, and c 
with 36, 48, and 60 in the 
given formula and solve for P. 


P=at+btce 

P = 36 + 48 + 60 

P= 144 

The perimeter is 144 cm. 


To determine the length of the 
hedge, by finding the 
perimeter of the playground, 
replace L with 160 and W with 
120 in the given formula and 
solve for P. 


P=L+W+L+W 

P= 160+ 120 + 160 + 120 
P= 560 

The length of the hedge is 
560ft. 


To determine how many feet of 
wire fence is needed, by 
finding the perimeter of the 
garden, replace L with 20 and 
W with 14 in the given 
formula and solve for P. 


P=L+W+L+W 
P=20+14+20+ 14 

P= 68 

The 68 ft of wire fence should 
be purchased. 


To find the difference in the 
number of orbits, subtract the 
number of orbits made by 
Apollo-Saturn 7 (163) from the 
number of flights made by 
Gemini-Titan 7 (206). 


206 
— 163 
A 
Gemini-Titan 7 made 43 more 
orbits than Apollo-Saturn 7. 


126. Strategy 


Solution 


127. Strategy 


Solution 


128. Strategy 


Solution 


129. Strategy 


Solution 


To find the amount, add the 
deposit (870) to the balance in 
the checking account (1,054). 


870 
+ 1,054 


You have $1,924 in your 
checking account. 


To find the difference in 
seating capacity, subtract the 
seating capacity of Fenway 
Park (33,871) from the seating 
capacity of the Kingdome 
(59,720). 


59,720 
-33,871 
25,849 


The difference in seating 
capacity is 25,849. 


To find the total repair bill, 
add the cost of parts (179), 
labor (78) and tax (15). 


179 
78 
+15 
TTe 
The total repair bill is $272. 


To find the total cost of the 
computer system, add the cost 
of the operating system (830), 
the monitor (245), the 
keyboard (175), and the printer 
(395). 


830 
245 
175 
+ 395 


The total cost of the computer 
system is $1,645. 
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130. Strategy _To find the estimate of the 131. Strategy To find the estimate of the 
total area: number of miles driven: 
— Round the area of each — Round the two readings of 
lake to ten-thousands. the odometer. 
— Add the rounded numbers. — Subtract the rounded 
reading from the beginning 
Solution 81,000 > 80,000 of the year from the 
67,900 — 70,000 rounded reading at the end 
74,000 + 70,000 of the year. £ 
32,630 — 30,000 
34,850 — +30,000 Solution 77,912 + 80,000 
280, 000 58,376 —- —60,000 
The total area of the Great “20, 000 
Lakes is approximately The car was driven 
280,000 mi. approximately 20,000 mi 


during the year. 


132. Strategy | To determine between which two months car sales decreased the most, find the difference, 
if there was a decrease, between sales for January and February, February and March, and 
March and April for 2001 and 2002. 


Solution Between January and February, 2001: not a decrease 
Between February and March, 2001: not a decrease 
Between March and April, 2001: 152 — 126 = 26 
Between January and February, 2002: not a decrease 
Between February and March, 2002: 148 — 129 = 19 
Between March and April, 2002: 129-111 = 18 
Car sales decreased the most between March and April of 2001. The decrease was 26 cars. 


133. Strategy | To determine between which two months car sales increased the most, find the difference, 
if there was an increase, between sales for January and February, February and March, and 
March and April for 2001 and 2002. 


Solution Between January and February, 2001: 132 — 108 = 24 
Between February and March, 2001: 152 — 132 = 20 
Between March and April, 2001: not an increase 
Between January and February, 2002: 148 — 101 = 47 
Between February and March, 2002: not an increase 
Between March and April, 2002: not an increase 
Car sales increased the most between January and February of 2002. The increase was 47 
cars. 


134. Strategy To determine in which year more cars were sold during the four-month period: 
— Find the total number of cars sold during the four months in 2001. 
—>Find the total number of cars sold during the four months in 2002. 
—>Compare the two sums. 


Solutions 2001: 108 + 132+ 152+ 126 = 518 
2002: 101 + 148 + 129 + 111 = 489 


518 > 489 
More cars were sold during the four months of 2001. 


© Houghton Mifflin Company. All rights reserved. 


14 


135. 


136. 


137. 


138. 


142. 


143. 


Chapter 1: Whole Numbers 


Strategy To find the value of the 139. Strategy To find the ground speed, 
investment, replace P by replace a by 375 and h by 25 in 
12,500 and J by 775 in the the given formula and solve for 
given formula and solve for A. g. 

Solution A=P+I] Solution g=a-h 
A= 12,500 + 775 g = 375 —25 
A= 13,275 g = 350 
The value of the investment is The ground speed of the 
$13,275: airplane is 350 mph. 

Strategy _ To find the value of the 140. Strategy To find the ground speed, 
investment, replace P by 8,800 replace a by 425 and h by 15 in 
and J by 484 in the given . the given formula and solve for 
formula and solve for A. g. 

Solution A=P+I] Solution g=a-—h 
A = 8,800 + 484 g=425-15 
A = 9,284 g=410 
The value of the investment is The ground speed of the 
$9,284. airplane is 410 mph. 

Strategy To find the mortgage loan, 141. Strategy 
replace S by 145,000 and D by a. To determine how many drivers were 
14,500 in the given formula traveling at 70 mph or less, add the 
and solve for M. numbers traveling 

66-70 mph (3,717), 61-65 mph 

Solution M=S-D (2,984), and less than 61 mph (2,870). 
M = 145,000 — 14,500 
M= 130,500 b. To determine how many drivers were 
The mortgage loan on the traveling at 76 mph or more, add the 
home is $130,500. numbers traveling 

76-80 mph (2,503) and more than 80 

Strategy To find the mortgage loan, mph (1,708). 
replace S by 118,000 and D by 
23,600 in the given formula Solution 
and solve for M. a. 3,717 + 2,984 + 2,870 = 9,571 

9,571 drivers were traveling at 

Solution M=S-D. 70 mph or less. 

M= 118,000 — 23,600 

M= 94,400 b. 2,503 + 1,708 = 4,211 

The mortgage loan on the 4,211 drivers were traveling at 
home is $94,400. 76 mph or more. 


It is not possible to tell how many motorists were driving at 70 mph. The data shows that 3,717 drivers 
were traveling at 66-70 mph. The number 3,717 includes the motorists driving at 

66-69 mph as well as those driving at 70 mph. We cannot separate those driving at 70 mph from the 
others. 


It is not possible to tell how many motorists were driving at less than 70 mph. The data shows that 
3,717 drivers were traveling at 66-70 mph. The number 3,717 includes motorists driving at 70 mph as 
well as those driving less than 70 mph (at speeds of 66-69 mph). We cannot separate those driving at 
less than 70 mph from those driving at 70 mph " 
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144. Strategy 


Solution 
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To determine whether more people are driving at or below the posted speed limit of 70 
mph or driving above the posted speed limit: 
—Find the total number of cars traveling at or below the posted speed limit by 
adding the numbers traveling at 66-70 mph (3,717), 61-65 mph (2,984), and less 
than 61 mph (2,870). 
— Find the total number of cars driving above the posted speed limit by adding the 
numbers traveling 71-75 mph (3,651), 76-80 mph (2,503), and more than 80 
mph (1,708). 
—>Compare the two sums. e 


3,717 + 2,984 + 2,870 = 9,571 
3,651 + 2,503 + 1,708 = 7,862 


9,571 > 7,862 
More cars were traveling at or below the posted speed limit. 


Critical Thinking 1.2, page 42 


145. Ifyou roll two ordinary dice, the possible sums are the numbers 2 (rolling two 1’s) through 12 (rolling 
two 6’s). Therefore there are 11 different sums possible. 
(The numbers 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, and 12). 


146. The two-digit numbers are the numbers 10 through 99. 
99 -9 = 90. 
There are 90 two-digit numbers. 
The three-digit numbers are the numbers 100 through 999. 999 — 99 = 900. 
There are 900 three-digit numbers. 


147. a. Substituting any whole number for a in a — 0 = a will result in a true equation. 
The statement is always true. 


b. Substituting any whole number for a in a — a = 0 will result in a true equation. 
The statement is always true. 


i 7657 
Section 1.3 | etic 
Objective A Exercise, pages 63-65 x 8 

26 
a whe? 34 
x 9 8. 60,047 
1143 x a 
] 
4. 623 9, 683 
x 4 x7] 
2,492 ~~ 683 
47 81 
4 6 48,493 
5. 6,709 
a, 10. 591 
: x 92 
uk 5319 
‘ x 5 2 
T8, 040 
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13. 


14. 


15. 
16. 
17. 
18. 
19. 


20. 


21. 


Chapter 1: Whole Numbers 


7,053 

x 46 

~FZ3T8 
282 12 
é > : g 


6, 704 


500 - 3 = 1,500 
30 - 80 = 2,400 

40 - 50 = 2,000 

2+ 700 = 1,400 

400 - 3 -20-6=1,200- 20-0 
= 24,000 - 0 

=0 

pe = fe 


CPOE EOP OS 
= qrs 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


373 


ea; x6 


You would burn 2,238 calories by 
working out vigorously on the stair 
climber for 6 h. 
353 
OLR 
b. 706 
aa 
r 23 6 


You would burn 4,236 calories by 
working out moderately on a treadmill 


for 12 h. 
3,467 > 3,000 
359 > 400 


3,000 - 400 = 1,200,000 
3,467 - 359 = 1,244,653 


8,745 — 9,000 
63 > 60 

9,000 - 60 = 540,000 

8,745 - 63 = 550,935 


39,246 — 40,000 
29 > 30 

40,000 - 30 = 1,200,000 

39,246 - 29 = 1,138,134 


64,409 — 60,000 
67 > 70 

60,000 - 70 = 4,200,000 

64,409 - 67 = 4,315,403 


745 —» 700 
63 —> 60 

700 - 60 = 42,000 

745 - 63 = 46,935 


432 — 400 
91 > 90 
400 - 90 = 36,000 
432 - 91 = 39,312 


8,941 — 9,000 

726 — 700 
9,000 - 700 = 6,300,000 
8,941 - 726 = 6,491,166 


2,837 —> 3,000 

216 + 200 
3,000 - 200 = 600,000 . 
2,837 - 216 = 612,792 
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31. 
32. 
33. 
34. 


35. xy 


36. 


mes 


38. 


39. 
40. 


41. 


42. 
43. 
44. 
45. 
46. 
47. 


48. 
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ab 
465 - 32 = 14,880 


cd 
381 - 25 = 9,525 


Ta 
7+ 465 = 3,255 


6n 
6 - 382 = 2,292 


ie 
5-12-30= 60-30 
= 1,800 


abc =. 
4-20-50=80-50 
= 4,000 


2xy 

2° 67° 23= 134423 

= 3,082 

4ab 

4-95 - 33 = 380 - 33 

= 12,540 

The Multiplication Property of One 

The Associative Property of Multiplication 


The Commutative Property of 
Multiplication 


The Multiplication Property of Zero 
19 -30= 30-19 

(5 - 6)100 = 5(6 - 100) 

45-0=0 

a7) 7a 


4x =24 
4(6) 24 

24 =24 
Yes, 6 is a solution of the equation 
4x = 24. 


4=4n 

4 | 4(0) 

440 

No, 0 is not a solution of the equation 
4=4n. 


49, 


50. 


31. 


52. 
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96 = 3z 
96 | 3@3) 
96 # 69 


No, 23 is not a solution of the equation 
96 = 3z. 


56 = 4c 

56 4(1 4) 

56 = 56 a 
Yes, 14 is a solution of the equation 

56 = 4c. 


2y =38 
2(19) 38 

38 = 38 
Yes, 19 is a solution of the equation 
ay = 38: 


44 = 3a 
44 | 3(11) 
44 #33 


No, 11 is not a solution of the equation 
44 = 3a. 


Objective B Exercises, pages 65-66 


33. 


54. 


55, 


56 


Die 


58 


59 


60. 


61. 


62. 


63 e 


64. 


65. 


66. 


2:2 Oey Co 2a 

3-3.3-3-983-5.5. 53°25? 

2:2-3:3-3-5-5-5-5=27 33.54 

7-711 19219-1919 11 19" 
2 


C*C=C 


d-d-d=@ 


oe 
MON VV Xe y 


a-a-b-b-b-b=a7b4 

per ere Noe ey) 
2°=2.2-2-2-2.2=64 

10° =1,000,000 

10? =1,000, 000,000 

23.5? = (2-2-2).(5-5)=8-25 = 200 


24.3? =(2.2.2.2).(-3)=16-9 =144 


18 


67. 


68. 


69. 


70. 


71. 


72. 


73. 


74. 


138 


76. 


t1s 


78. 


ee 


80. 


81. 


82. 


Chapter 1: Whole Numbers 
32.10? =(3-3)-(10 10-10) 
= 9-1,000 =9, 000 


24.102 =(2-2-2-2)-(10-10) 
= 16-100 =1,600 


02.62 = (0-0)-(6-6) =0-36 =0 


43 .03 =(4.4-4)-(0-0-0)=64 -0=0 


22.5.3? =(2-2)-5-(3-3-3) 
=4-5-27=20-27=540 


52 .2.34 = (5-5)-2-(3-3-3-3) 
=25-2-81=50- 81 = 4,050 


19 210-12 144 
6? =6-6-6 =36-6=216 
8 = 8-8-8 = 64-8 =512 


M=ltt—131 


a 


i 


xy 

23 .3=(2-2-2)-3 
=8 -3 

=94 


xy 
32.4=(3-3)-4 
=9 7 4 

= 36 


ab® 

5.2 =5.(2.2.2-2-2.2) 
=5-64 

= 320 


ab? 

7-49 =7-(4-4-4) 
=7-64 

= 448 


83, cd? 
32.5% =(3-3)-(5-5) 
=9-25 
= 225 


m?n? 

53.103 = (5-5-5)(10- 10-10) 
= 125 - 1,000 

= 125,000 


84. 


Objective C Exercises, pages 66-67 
307 


87. 9) 2,763 
=i 


540 


88. 4) 2,160 
=20 


16 
=16 
0 


—0 
0 


309 +4 


89. 5) 1,549 
= 


204 r4 
90. 8) 1,636 
aio 


3 

nal 
36 
=i2 
4 
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2,550 


91. 
6) 15,300 
33 
=30 
~~ 30 
=30 


93. 32) 681 
41 
=32 

9 

Zt 

94, 41) 879 
—82 

59 

4) 


95. 62) 9,152 


180 r21 
96. 23) 4,161 
=23 
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Wii 


98. 


99. 


100. 


101. 


102. 


37 


200 r8 


7,408 
as 


404 r 34 


78) 31,546 
2312 


34 
=0 
346 
=3l2 
34 


609 


64) 38,976 
384 


476 


223 


57 

0 
576 
-576 
0 


16 r97 
7,713 
4 


253 
97 


40 r27 
8,947 
—8 92 
27 
0 
oF 


Section 1.3 


19 


20 


103. 


104. 


105. 


106. 


107. 


108. 


109. 


Chapter 1: Whole Numbers 


907 


8) 7,256 
cues 


er 


a. 300,000 + 12 = 25,000 
The average monthly claim for theft 
would be $25,000. 


b. (560,000 + 300,000 + 80,000 + 50,000 
+ 20,000 + 20,000 + 110,000) + 12 
= 95,000 
The average claims per month for all 
sources combined would be $95,000. 


36,472 — 40,000 
47 > 50 

40,000 + 50 = 800 

36,472 + 47 = 776 


110. 


111. 


112. 


113. 


114. 


115. 


116. 


117. 


118. 


119. 


120. 


62,176 —> 60,000 
58 > 60 

60,000 + 60 = 1,000 

62,176 + 58 = 1,072 


389,804 — 400,000 
16 > 80 

400,000 + 80 = 5,000 

389,804 + 76 = 5,129 


637,072 — 600,000 
29 > 30 

600,000 + 30 = 20,000 

637,072 + 29 = 21,968 


38,984 ~» 40,000 
19 > 80 

40,000 + 80 = 500 

38,984 + 79 = 493 137 


11,792 —» 10,000 
53 > 50 

10,000 + 50 = 200 

11,792 + 53 = 222 126 


332,004 — 300,000 
219 > 200 

300,000 + 200 = 1,500 

332,004 + 219 = 1,516 


632,124 — 600,000 
324 > 300 

600,000 + 300 = 2,000 

632,124 + 324 = 1,951 


Xx 
y 
48 _48 


oF <Ik 
II 


ok <k 


is undefined, because division by zero 
is undefined. 


blo sk 
Il 
=} 
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122. 


123. 


124. 


125. 


126. 
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36 | 
9 = 
4=4 
Yes, 9 is a solution of the equation. 


ST e 
i2=> 


Bs 


5=5 
Yes, 60 is a solution of the equation. 
_xX 
36/= 7 
49 
56 7 


56#7 
No, 49 is not a solution of the equation. 


_ 48 
a y 


| 


643 


No, 16 is not a solution of the equation. 


127. 


128. 


129. 


130. 
131. 


132. 


133. 
134. 


135. 


136. 


137. 
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Objective D Exercises, page 67 - 68 


10+1=10 

10+2=5 

10+5=2 

The factors of 10 are 1, 2, 5, and 10. 


20+ 1=20 

20+2=10 

20+4=5 

20+5=4 

The factors of 20 are 1, 2, 4, 5, 10, and 20. 


12+1=12 
12+2=6 
12+3=4 
12+4=3 
The factors of 12 are 1 2, 3, 4, 6, and 12. 


9+1=9 
9+3=3 
The factors of 9 are 1, 3, and 9. 


ae 
N & oo 


8=1 
$29 
8+4 


The factors of 8 are 1, 2, 4, and 8. 


16+1=16 

16+2=8 

16+4=4 

The factors of 16 are 1, 2, 4, 8, and 16. 


13 is prime number. 
The factors of 13 are 1 and 13. 


17 is a prime number. 
The factors of 17 are 1 and 17. 


18+1=18 
18+2=9 
18+3=6 
18+6=3 
The factors of 18 are 1, 2, 3, 6, 9, and 18. 


24+1=24 

24+2=12 

24+3=8 

24+4=6 

24+6=4 

The factors of 24 are 1, 2, 3, 4, 6, 8, 12, 
and 24. 


25.41 =25 
25+5=5 
The factors of 25 are 1, 5, and 25. 


22 


138. 


139. 


140. 


141. 


142. 


143. 


144, 
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36+1=36 

36+2=18 

36+3=12 

36+4=9 

36+6=6 

The factors of 36 are 1, 2, 3, 4, 6, 9, 12, 18, 
and 36. 


56+ 1=56 

56 +2 = 28 

56+4=14 

56+7=8 

56+8=7 

The factors of 56 are 1, 2, 4, 7, 8, 14, 28, 
and 56. 


45+1=45 
45+3=15 
45+5=9 
45+9=5 
The factors of 45 are 1, 3, 5, 9, 15, and 45. 


28 +1=28 

28+2=14 

24+4=7 

28+7=4 

The factors of 28 are 1, 2, 4, 7, 14, and 28. 


32+ 1=32 
32+2=16 
32+4=8 
32+8=4 
The factors of 32 are 1, 2, 4, 8, 16, and 32. 


48+ 1=48 
48 +2=24 
48 +3 = 16 
48+4=12 
48+6=8 
48+8=6 
The factors of 48 are 1, 2, 3, 4, 6, 8, 12, 16, 
24, and 48. 


64+1=64 

64 +2 =32 

64+4= 16 

64+8=8 

The factors of 64 are 1, 2, 4, 8, 16, 32, and 
64. 


145. 


146. 


147. 


148. 


149. 


150. 


151. 


152. 


54+1=54 

54+2=27 

54+3=18 

54+6=9 

54+9=6 

The factors of 54 are 1, 2, 3, 6, 9, 18, 27, 
and 54. 


pa = 15 

75 +3 = 25 

Ise oS 15 

W153 

The factors of 75 are 1, 3, 5, 15, 25, and 
ha 


z 
oA 
298 
296 


1620) 760s 


3 
296 
ayia 
aa 


942959 1De Os 


3 
296 
213 


12 =2-2-3=27 -3 


ap 
sya 


7345-7 


5 
315 


i305 


ap 
7 
7 


86 2.2.3.9 97.3" 
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153. 


154, 


155. 


156. 


157. 


158. 


159. 


1 60. 


161. 


162. 
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<0 
2)10 
2)20 
2)40 


A meek JS 


5- 
5)25 
2)50 
50 =2-5-5 =2-52 
37 is a prime number. 
83 is a prime number. 
13 
5)65 
65=5-13 
5 
2710 
2)20 
2)40 
280 


RO ST. 29% 5 


7 
a 
228 


5S 1299) Flaite 


y 
5 


ADT he 


a 
31 
22 


Ale 22537 


ap 
a 
a 


S13 Ages =< 46 


163. 


164. 


165. 


166. 


167. 


168. 


169. 
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iz 
3)51 
§1=3°17 


89 is a prime number. 


23 
246 


46 =2-23 f 


5 
35 
2950 
260 
2)120 
120 2 De Qo daeen do 3.5 


Objective E Exercises, pages 64—66 


Strategy To find the number of calories, 
multiply the number of calories 
in one ounce of cheese (115) 
by the number of ounces (4). 


Solution 4: 115 =460 
Four ounces of cheese contain 
460 calories. 


Strategy To find the number of total 
yards, multiply the number of 
times running the ball (2,916) 
by the average gain per carry 


(4). 


Solution  2,916-4 = 11,664 
John Riggins gained 
11,664 yd during his career. 


Strategy To find the amount of jet fuel 
used, multiply the amount of 
fuel used each hour (865) by 
the time of flight (5). 


Solution 865-5 =4,325 
The flight used 4,325 gal of jet 
fuel. 


24 Chapter 1: Whole Numbers 


170. Strategy 174. Strategy To find the area of the solar 


a. To determine the perimeter of a panel, substitute 2 for W and 3 
square, substitute 16 for s in the for L in the area formula 


formula below. below. 

b. To determine the area of a square, Solution A=LW=3-:2=6 
substitute 16 for s in the formula The area of the solar panel is 
below. 6 

Solution 175. Strategy To find the area of the two-car 

a. P=4-s=4:-16=64 garage, substitute 24 for s in 
The perimeter of the square is 64 mi. the area formula below. 

b. A=s? =(16) = 256 Solution A=s?=24°=576 
The area of the square is 256 mi’. The area of the two-car garage 

is sabi. 
171. Strategy 

a. To determine the perimeter of a 176. Strategy To find the area of the patio, 
rectangle, substitute 24 for L and 15 substitute 9 for s in the area 
for W in the formula below. formula below. 

b. To determine the area of a rectangle, Solution A=s?=9=81 
substitute 24 for L and 15 for W in the The area of the patio is 9 ft’. 


formula below. 
177. Strategy To find the amount of fabric 


Solution needed for the flag, substitute 
ae P=2L:2W 192 for L and 308 for W in the 
P=2-244+2-15 area formula below. 
P=78 
The perimeter of the rectangle is 78 m. Solution =A = LW = 192 - 308 = 59,136 
The amount of fabric needed 
bb AE LW for the flag is 59,136 cm?. 
A=24-15 
A = 360 178. Strategy To find the hourly rate, divide 
The area of the rectangle is 360 m’. the total earnings (5,376) by 
the number of hours (168) 
172. Strategy To find the length of fencing worked. 
needed to surround a square 
corral, substitute 60 for s in the Solution 3,376 259 
perimeter formula below. 168 
. The consultant received $32 
Solution P=4-s=4-60=240 per hour. 
The length of fencing needed 
to surround a square corral is 179. Strategy To find the estimate of the 
240 ft. total cost: 
— Round the number of 
173. Strategy To find the length of fencing suits to hundreds and the 
needed to surround a square, cost of each suit to tens. 
substitute 24 for s in the — Multiply the rounded 
perimeter formula below. numbers. 
Solution P=4:s=4-24=96 Solution 215 -» 200 
The length of fencing needed 83 > 80 
to surround a square is 96 ft. 200 - 80 = 16,000 
The total cost of the suits is 
approximately $16,000. 
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180. Strategy 


a. To determine by how much their 


savings should grow per year from age 


45 to 55: 
_—>Find the difference between the 
recommended savings at 
55 (280,000) and at 45 (110,000). 
—»Divide the difference by the 
number of years (55 — 45 = 10). 


b. To determine by how much their 


savings should grow per year from age 


55 to 65: 

—Find the difference between the 
recommended savings at 
65 (170,000) and at 55 (90,000). 

— Divide the difference by the 
number of years (65 — 55 = 10). 


Solution 


a. 280,000 — 110,000 = 170,000 
170,000 + 10 = 17,000 


Their savings should grow $17,000 per 
year. 


b. 170,000 — 90,000 = 80,000 
80,000 + 10 = 8,000 
Their savings should grow $8,000 per 


year. 


181. Strategy 


Solution 


182. Strategy 


Solution 
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To find the total amount paid, 

replace M by 285 and N by 24 

in the given formula and solve 
for A. 


A=MN 
Wags 2A 
A = 6,840 


To find the total amount paid, 
replace M by 187 and N by 36 
in the given formula and solve 
for A. 


A= MN 

A = 187 - 36 

A = 6,732 

The total amount paid on the 
loan is $6,732. 


183. 


184. 


185. 


186. 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


V= 


Section 1.3 25 


To find the time to drive the 
distance, replace d by 513 and 
r by 57 in the given formula 
and solve for ¢. 


ye 


ae 
ray 

t=9 2 

It takes 9 h to drive 513 mi. 


To find the time to drive the 
distance, replace d by 432 and 
r by 54 in the given formula 
and solve for ¢. 


pad 


ae 
~~ 54 

t=8 

It takes 8 h to drive 432 mi. 


To find the value per share, 
replace C by 10,500,000 and S 
by 500,000 in the given 
formula and solve for V. 


ee 
S 
_ 10,500,000 
500, 000 
V=21 
The stock has a value of $21 
per share. 


To find the value per share, 
replace C by 4,500,000 and S 
by 250,000 in the given 
formula and solve for V. 


G 


4,500,000 


250, 000 


V=18 


The stock has a value of $18 per share. 
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Chapter 1: Whole Numbers 


Critical Thinking 1.3, page 70 


187. 


188. 


189. 


There are 7 days in one week. There are 52 weeks in one year. 
7-52 = 364 days. 

There are 364 days in 52 weeks. 

There are 365 days in one year (366 days in a leap year). 

“52 weeks in one year” is an approximation. 


The largest possible number that can be written using the digits 1, 3, 8, 2, and 7 is 87,321. 
87,321 is not divisible by 4. 

The next largest possible number that can be written using these digits is 87,312. 

87,312 is divisible by 4. 

87,312 is the largest possible number that can be written using the digits 1, 3, 8, 2, 7 and that is 
divisible by 4. 


We need to find the smallest three-digit multiple of 6 that is a palindromic number, 

The smallest three digit palindromic number is 101; the next is 121; the next is 131. 

Any three-digit palindromic number that has a 1 in the hundreds’ place must have a 1 in the ones’ 
place. 

No number that has a 1 in the one’s place is divisible by 6. 

The smallest three-digit palindromic number with a 2 in the hundreds’ place is 202, which is not 
divisible by 6. 

The next smallest is 212, which is not divisible by 6. 

222 is the smallest three-digit multiple of 6 that is a palindromic number. 


190. a. If0 is substituted for a in a - 0 = 0, the result is a true equation. 


Substituting any other whole number for a in a - 0 = a will result in a false equation. 
The statement is sometimes true. 


b. If 1 is substituted for a in a- 1 = 1, the result is a true equation. 
Substituting any other whole number for a in a- 1 = 1 will result in a false equation. 
The statement is sometimes true. 


Section 1.4 4. 15+n=54 
15-—15+n=54-15 
Objective A Exercises, page 75 0+ n= 39 
n=39 
lose Oi 23 The solution is 39. 
x+9-9=23-9 
x+0=14 5. 3m=15 
x=14 3m _15 
The solution is 14. ees 
Im=5 
2. y+ 17=42 m=5 
Dey lio by, The solution is 5. 
yr0=25 
y=25 6. 8z=32 
The solution is 25. Be be +e 
3. 8+b=33 jz=4 
8-8+b=33-8 z=4 
0+6=25 The solution is 4. 
b=25 


The solution is 25. 
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10. 


11. 


12. 


13. 


14. 
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The solution is 13. 


- 60= 5d 


60 _ 5d 
Oya 


12=1d 
12=d 
The solution is 12. 


. 16=w+9 


16-9=w+9-9 
7=wt0 

7=w 

The solution is 7. 


72=t+44 
72—-44=1+ 44-44 
28 =¢+0 

28 =t 

The solution is 28. 


28=19+p 
28 -—19=19-19+p 
9=0+p 

oe 

The solution is 9. 


33 =18+x 

33-18 =18-—18+x 
15=0+x 

i= 

The solution is 15. 


10y = 80 
10y _ 80 
10 §=10 
ly=8 
y= 5 
The solution is 8. 


60 
_ 60 
LZ 


SF 


=5 
=5 
whe e solution is 5. 


— 
= 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


Section 1.4 27 


The solution is 1. 


b+7=7 
b+7-7=7-7 
b+0=0 

b=0 

The solution is 0. 


Qm23723 

gq +23 —23 =23 —23 
q+0=0 

g=0 

The solution is 0. 


15+7f=91 
15—15+f=91-15 
0+t=76 

t=76 

The solution is 76. 


719+w=88 

79 —79 + w= 88 —79 
0+w=9 

w=9 

The solution is 9. 


4+a=25 
4-4+a=25-4 
0+a=21 


a=21 


The solution is 21. 


33 =12+v 

33 —-12=12-12+w 
21=0+w 

w=21 

The solution is 21. 


c+17=50 
c+17-—17=50-17 
c+0=33 

c= 33 

The solution is 33. 
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24. 100=z+41 
100-41 =z+41-41 
59=z+0 
z=59 
The solution is 59. 


Objective B Exercises, page 75-76 


25. The unknown number: n 





sixteen added to a number is equal to | forty 
n+ 16=40 
n+ 16—16=40-16 
n=24 
The number is 24. 





26. The unknown number: n 


| the sum of eleven and a number | equals 








ll+n=52 
11-—1ll+n=52-11 
n=4l 


The number is 41. 


27. The unknown number: n 


five times a number is | thirty 


5n= 30 
dn _ 30 
Se 


n=6 
The number is 6. 


28. The unknown number: n 


the product of ten and a number is equal to 


10n = 200 
10n _ 200 
10 10 
n=20 
The number is 20. 


29. The unknown number: n 


is | three more than a number 


15=n+3 

15-3 =n+3-3 
i2=7 

The number is 12. 


30. The unknown number: n 


represents | three hundred fifty plus a number 


1,000 = 350 +n 

1,000 — 350 = 350 —350+n 

650 =n ° 
The number is 650. 
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31. 


32. 


33. 


34, 


J0. 


36. 


Section 1.4 29 


The unknown number: n 


a number increased by fourteen | equals | seventy-two 











n+14=72 
n+14-14=72-14 
n=58 

The number is 58. 


The unknown number: n 


a number multiplied by twenty equals | four hundred 


ee 














20n = 400 
20n _ 400 
20 ~ 20 

n=20 

The number is 20. 

Strategy To find the width of the rectangle, write and solve an equation using w to represent the 
width. 

Solution the width of a rectangle | is 5 in. more than the length 
Lye ws 
I7~—3:= w+ 5—5 
12=w 


The width of the rectangle is 12 in. 


Strategy To find the average daily low temperature in December, write and solve an equation using 
x to represent the average daily low temperature in December. 


Solution the average daily low is | eight times the average daily 
temperature in June low temperature in December 


48 = 8x 
48 _ 8x 
8 ~ 8 
6=x. 


The average daily low temperature in December is 6°. 


Strategy To find the distance from Forth Worth to Austin, write and solve an equation using x to 
represent the distance from Forth Worth to Austin. 


Solution the distance from is | 22 miles more than the distance 
Galveston to Austin from Forth Worth to Austin 





212=x+22 
212 —22 =x + 22-22 
190=x 


The distance from Forth Worth to Austin is 190 mi. 


Strategy To find the distance from San Antonio to Austin, write and solve an equation using x to 
represent the distance from San Antonio to Austin. 


Solution the distance from is | twice the distance from 
Houston to Austin San Antonio to Austin 





160 = 2x 

160 2x 

2 2 
80 =x 


The distance from San Antonio to Austin is 80 mi. 
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30 


37. 


38. 


39. 


40. 


Chapter 1: Whole Numbers 


To find the number of 
payments, replace A by 13,968 
and M by 582 in the given 
formula and solve for N. 


Strategy 


A=MN 

13,968 = 582N 
13,968 _582N 
592" 582 

24=N 


Solution 


The number of payments is 24. 


To find the number of 
payments, replace A by 17,460 
and M by 485 in the given 
formula and solve for NV. 


Strategy 


A=MN 

17,460 = 485N 

17,460 _ 485N 
485. 485 

36 = N 


Solution 


The number of payments is 36. 


To find the time, replace d by 
1,120 and r by 140 in the 
given formula and solve for f¢. 


Strategy 


d=rt 

1,120 = 140¢ 
1,120  140r 
140 ~ 140 


Solution 


3-7 
It would take 8 h to travel 
1,120 mi at a speed of 140 
mph. 


To find the time, replace d by 
825 and r by 165 in the given 
formula and solve for ¢. 


Strategy 


ad=r7t 

825 = 165¢t 

825 _ 165¢ 

165° 165 

Seat 

It would take 5 h to travel 825 
mi at a speed of 165 mph. 


Solution 


Critical Thinking 1.4, page 76 


41. 


Answers will vary. For example, 
(a) 5x = 0, (b) 8x = 8. 


Section 1.5 


Objective A Exercises, pages 79-80 


3. 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


8+4+2=2+2 
=4 


wAZ=9t3=12=9 


= 


. 6°445=2445 


=7y 


. 5°74+3=35+3 


= 30 


aya OSes 


4S 


6" 14 3614 


22 


. 5°(6-3)+4=5-°34+4 


=15+4 

= 19 
8+(6+2)+4=8+8+4 
= Soke 2 

= 10 


9+(7+5)+6=9+12+6 
=9+2 
=11 


14-(38+2)+10=14-5+10 
= 70+ 10 
=7 


13-(1+5)+13=13-6 +13 
= +13 
=6 


142° 492 14-2990 
=6+9 
= 15 


6-37 +7=6-94+7 
=54+7 
=61 


1845-37 =18+5-9 
= 18+ 45 
= 63 
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17. 
18. 


19. 


20. 


21. 


22. 


23. 


24. 
25. 


26. 
27. 
28. 


29. 
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1445-23 =1445.8 
=14+40 
=54 


20 + (9-—4)-2=20+5:-2 
=20+ 10 
= 30 


10+(8-5)-3=10+3-3 
=10+9 
= 19 


3745-6 -2)=3745.4 
=o Ss 4 

= 9+ 20 

=29 


2? #4(10 -6)=2744"4 
=8+4-4 

=8+16 

=24 


342? 23.929-4 43.2 
= 36+3-2 

= 36+6 

= 42 


6(7) +47 -3? =6(7)+16-9 
=42+16-9 

=42+ 144 

= 186 


14-2(6) = 14-12 


18 + 3(7) = 18 +21 
= 39 


29 -2)+5=2A7)+5 
=14+5 
=19 


6(8 — 3) — 12 = 6(5) - 12 
aa 12 
=18 


15-(7-1) +3 =15-6+3 
=15=2 
=.13 


16-(13-5)+4=16-8+4 
= 16-2 
=14 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


Jf. 


38. 


oa. 


Section 1.5 31 


lb 2—324> 3511+ 2>12>3 
=11+2-4 

=13-4 

=< 


17+1-8-2+4=17+1-16+4 
=17+1-4 

= 18-4 

= 14 


3(5+3)+8=3-8+8 
=24+8 


5+6:4=5+24 
=29 


x7 43y 

67 +3-7=36 43-7 
= 36+21 

= 57 


3x7 4+y 
3-274+9=3-449 
=12+9 

=21 


xt ytx 

27 +822=44+8+2 
=4+4 

= 5 


x+y ex 

4487 +4=446424 
=4+ 16 

= 20 


4x+(x-y) 

4-8+ (8-2) =4-8+67 
=4-8+ 36 

= 32 + 36 

= 68 


32 


40. 


41. 


42. 


Chapter 1: Whole Numbers 


2 
(x+y) -2y 
(3+6) -2-6=97-2-6 
= 81-2:6 
= 81-12 
= 69 


x? 43(x—y)+2° 

92952 1s) 4S 3 
=4+3-1+9 

=4+3+9 

=7+9 

= 16 


x7 4+4(x—y)+ z? 
824.4(8—6)+27 =87 +4.2+2? 
=64+4-2+4 

=64+8+4 

=64+2 

= 66 


Critical Thinking 1.5, page 80 


43. 


44. 


15 +(8-3)(2* +15 +(8-3)(16) 
=15+(5)(16) = 15+80 =95 

We are looking for the smallest prime 
number greater than 95. 

96 is not prime (for example, it is divisible 
by 2). 

97 is prime. 

97 is the smallest prime number greater 
than 15+ (8-3)(2*) 


Answers will vary. 

For example, 3 + 5 - 4 could be used to 
determine if a calculator uses the Order of 
Operations Agreement. 

Using the Order of Operations Agreement, 
the expression is equal to 23. 

If a calculator does not use the Order of 
Operations Agreement, the result is 32. 


Chapter Review Exercises, pages 85-86 


1. 


2. 


3. 


Sto te 


O12 3 4° 5°6 7° 8 9 1011 2 
104 = 10,000 


4,207 
— 1,624 


9 


> 


10. 


11. 


12. 


13. 


14. 


3.3-5-5.5-5= 32-54 


319 
358 
+712 


2 


Given place value 
38,429... 
Lew 
38,729 rounded to the nearest hundred is 
38,700 


. 247> 163 
» 32,909 


2xy 
2-50:7=100-7 
= 700 


2,607 


6 yi 5,642 


ld 


pole BS 


obs 


6,407 
ees! 
~ 4,048 


9 


482 — 500 
319 —+ 300 
570 — 600 
146 — +100 

T,500 


9 


50+ 1=50 

50+2=25 

50+5=10 

50+ 10=5 

The factors of 50 are 1, 2, 5, 10, 25, and 
50. 


24-y=17 

4-7 big 

17=17 

Yes, 7 is a solution of the equation. 
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15. 


16. 


17. 


18. 


19. 


20. 
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16+ 4(7 —5)° +8 =16 44.22 +8 
=16+4-4=8 

= 16+ 16-8 

=16+2 

=18 


The Commutative Property of Addition 


Four million nine hundred twenty-seven 
thousand thirty-six 


3.02 

tay 

3° .57 =(3-3-3)-(5-5) 
=27:25 

= 675 


Strategy 

a. To determine by many times more PG- 
13 films were released than NC-17 
films: 
—Find the number of PG-13 films 
(112) and the number of NC-17 films 
(7) from the pie chart. 
— Divide the number of PG-13 films 
by the number of NC-17 films. 


b. To determine by many times more R 
rated films were released than NC-17 
films: 

— Find the number of R rated films 
(427) and the number of NC-17 films 
(7) from the pie chart. 

—»Divide the number of R rated films 
by the number of NC-17 films. 


Solution 
a. —=16 


There were 16 times more PG-13 films 
released than NC-17 films. 


There were 61 times more R rated 
films released than NC-17 films. 


67 r70 
92) 6,234 
=552 


714 
644 
70 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


Chapter Review 33 


659 
x_ 4 
2,636 


TAY 
2/0'— 133 = 137 


5 
315 - 
3)45 
2)90 


90 22-3 2306e 2s eS 


x 
tk 
6 

1-82=82 

36 = 4x 

36 _4x 

4~ 4 

ooo 

The solution is 9. 

x+y 

683 + 249 = 932 

18 
x 24 
ae ee 
36 
2 

(a+b) -2c 
(5+3)" =2.4=87 2-4 
=64-2:-4 
= 64-8 
a5 

Strategy To find the person with the 
greater number of rebounds, 
compare the numbers 17,440 
and 16,279. 

Solution 17,440 > 16,279 


Kareem Abdul-Jabbar had 
more rebounds. 


34 Chapter 1: Whole Numbers 


31. Strategy 


Solution 


32. Strategy 


To find the total cost, multiply the number of square feet of floor space (2,800) by the cost 
per square feet (65). 


2,800 - 65 = 182,000 
The total cost of the contractor’s work will be $182,000. 


a. To find the perimeter of the rectangle, substitute 25 for L and 12 for W in the formula below. 


b. To find the area of the rectangle, substitute 25 for L and 12 for W in the formula below. 


Solution 
a. P=2L+2W 
P=2-25+2-12 
P=50+ 24 
P=74 « 
The perimeter is 74 m. 
b. A=LW 
A=25-12 
A = 300 
The area is 300 m?. 

33. Strategy | To determine between which decade the number of students enrolled in college increased 
the most, and the amount of increase, find the amount of increase for each decade. Then 
compare the numbers. 

Solution 1960 to 1970: 8,581,000 — 3,789,000 = 4,792,000 
1970 to 1980: 12,097,000 — 8,581,000 = 3,516,000 
1980 to 1990: 13,819,000 — 12,097,000 = 1,722,000 
1990 to 2000: 14,889,000 — 13,819,000 = 1,070,000 
4,792,000 > 3,516,000 > 1,722,000 > 1,070,000 
a. The number of students enrolled in college increased the most from 1960 to 1970. 
b. The amount of increase was 4,792,000 people. 
34. Strategy To find the distance traveled, substitute 3 for ¢ and 14 for r in the given formula and solve 
for d. 
Solution d=rt 
d=14-3 
d=42 
The cyclist traveled 42 mi. 

35. Strategy To find the markup, substitute 2,224 for S and 1,775 for C in the given formula and solve 

for M. 

Solution M=S—C 
M = 2,224 — 1,775 
M=449 


The markup on the word processor is $449. 


© Houghton Mifflin Company. All rights reserved. 


Chapter Test, pages 87-88 


1, 
2. 


10. 


11. 


12. 


13. 
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. 2,961 
_6 


3,297 - 100 = 329,700 
2°2°2-2-10-10- 10= 16,000 


4,902 
-873 


4,029 


‘ X'xex'x- yp yp yp=x4 


.-23 =p + 16 


23 -16=p+ 16-16 
i 2 
Yes 


[~~ Given place value 


>5 


2,961 rounded to the nearest hundred is 
3,000. 


© ehh Id 
. 8,490 


. three hundred eighty-two thousand nine 


hundred four : 


392 + 400 
477 > 500 
519 + 500 
+648 > 600 


2,036 2,000 





1,376 
x 8 


11,008 


36,479 — 40,000 

50 — 60 
40,000 - 60 = 2,400,000 
36,479 - 58 = 2,115,782 


92+1 =92 
92 +2 =46 
92+4 =23 
92 +23 =4 
The factors of 92 are 1, 2, 4, 23, 46, 92. 


14. 


15. 


16. 


17. 


18. 


19, 


20. 


21. 


22. 


23. 


Chapter Test 35 


5 


2)120 


2)240 £ 
240 = 2° 2°2°2239'-5=2*-3-5 

vy 

39,241 — 8,375 

= 30,866 


The Commutative Property of Addition 


es 
y 
3, 





4 
= 897 


27 -—(12-3)+9 
=27-9+9 
=27-1 

= 26 


40,478 — 24,804 
= $15,674 


60=17+d 
60-17=17+d—-17 
S5l=d 

The solution is 51. 


176 =4t 
176 4t 
4 4 
t=44 
The solution is 44. 


5x + (x—yy 
5-8+(8—4) 
=40+47 

=40+ 16 

= 56 

The solution is 56. 


7 


36 Chapter 1: Whole Numbers 


24. 12+x=90 
12+x-—12=90-12 
x=78 
The number is 78. 


25. 6°5°473-2> b= 720 


First, to find the total cost of 
the computer system, add the 
prices of the components. 
Then, to find the balance of the 
checking account, subtract the 
total cost of the computer 
system from $2,276. 


26. Strategy 


850 + 270 + 175 + 425 = 1720 
2,276 — 720 = 556 
The balance is $556. 


Solution 


27. Strategy 
a. To find the perimeter of the square, 
substitute 24 for s in the formula 
below. 


b. To find the area of the square, 
substitute 24 for s in the formula 
below. 


Solution 
a. P=4s 
P=4-24 
P= 96 
The perimeter is 96 cm. 


b. A=s’ 
A= (24) 
A=576 
The area is 576 cm’. 


28. Strategy To find the bookkeeper's take 
home pay, subtract the sum of 
his deductions, taxes (429), 
retirement (136), and 
insurance (54), from the total 
salary (2,845). 

Solution 2,845 — (429 + 136 + 54) 

= 2,845 — 619 

= 2,226 

The bookkeeper's take home 
pay is $2,226. 


29. Strategy 
a. To determine between which two years 
the amount of household wealth 
increased the most, for year there was 
an increase, find the increase. Then 
compare the numbers. 


b. The amount of increase is the largest 
amount. 


Solution 
1995 to 1996 = 1,586 — 1,265 = 321 
1996 to 1997 = 2,057 — 1,586 = 471 
1997 to 1998 = 2,501 — 2,057 = 444 
1998 to 1999 = 3,104 — 2,501 = 603 
603 > 471 > 444 >.321 

a. The amount of household wealth in 
mutual funds increased the most from 
1998 to 1999. 


b. The amount of increase was $603 
billion. 


To find the commission 
earned, substitute 2 for U and 
480 for R in the given formula 
and solve for C. 


30. Strategy 


C=U-R 

=2- 480 

= 960 

The commission earned is 
$960. 


Solution 


31. Strategy To find the value per share of 
the fund, substitute 4,400,000 
for C and 500,000 for S in the 


given formula and solve for V. 


Solution pa ee 
Ss 500,000 


The value per share is $11. 
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Chapter 2 


Section 2.1 13. en OE ce 


‘Objective A Exercises, pages 97-98 Oe teaee SS 


1 3 is 6 units to the right of —3. 


<+-o++++4}Y"|+"|| | +} +> 
Geared eel} 1 2-5 4.5 6 14, + >» 
5 66 a5 od 23402. 9) Oi. 1yu0 Bh Bias & 
Phos Sake ee a ete 0 is 4 units to the right of -4. 
Amt 9 1-9 
3. 15. 
<4 + }]+M HY} LH] T+ HMH|"##?#+» ty age 
A°B°C:D'P FG, Ht 
Obed <3 <2 EO >t 2.3 45° 6 
i A is -4, and C is —2. 
“ +++-+++0+4+++4+4+4+4+> 
16. Acer mee en 
Shit .2 oh 0 1 2.3 4576 <+++++++++H'++- 
A Bi C.D BoP. Grd ot 
5. 
cate tet at et B is 4, and D is -2. 
4 BOE Fahey yQisudF 
17, -4 01 
6. <+++—++++++H!#+> 
<+++++-+-++- 4+" +H|"+#+#> A.BLG.D Esk Geil al 
GGA DI O12 3 45 6 
, A is —7, and D is +4. 
he 
<++e+++"||""|""" "+> 18. 3 o> Gee 4 
Se 543050123 45 6 “ele ee 
ABCDEFGAHtTI 
8. 
<-++e-++"-|"++"-|+"-|+""-+#+#> B is -3, and E is 0. 
His B35 2-161 2°3 4 556 
19, 2>-5 
9, —— 
20. -6<-1l 
ES A -3 22-1901 2-3 45 6 
1 is 3 units to the right of -2.. chine te fl 
= hile 
7 3 22. -11<-8 
EGesed tesco 1 mi) 3 4 6 23. 42 <27 
2 is 5 units to the right of -3. © 24. 21 >-34 
LL: ee nae 25. 53 >—46 
re) shaun 354/56 eae AG 
—1 is 4 units to the left of 3. 27, 51 <-20 
2 
12. oat 28. -136 <0 
eset cae ok Utd 2d. aes eg 
29. —131 < 101 
‘ —3 is 2 units to the left of —1. 


30. 127>-150 


37 


38 


31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 


Chapter 2: Integers 


~7, -2, 0, 3 
—4,-1, 6,8 
—5,-3, 1,4 

-8, —6, 2, 7 
4,0, 5,9 

—12, -9, 6,8 
—10, —7, -5, 4, 12 
—8, -6, -1, 7, 11 


—11, -7, -2, 5, 10 


Objective B Exercises, pages 98-99 


40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55: 
56. 
Si. 
58. 
59. 


=a 
—45 
31 


88 


—n 
w 

d 

the opposite of negative eleven 

the opposite of negative thirteen 

the opposite of negative d 

the opposite of negative p 

negative two plus negative five 

five plus negative ten 

six minus negative seven 

negative fourteen minus negative three 
nine minus twelve 

negative thirteen minus eight 

negative a minus b 


m plus the opposite of n 


60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 


71. 


(5) =5 
(-1)=7 
_(-38) = 38 
(61) = 61 
(29) = -29 
(46) = 46 
—(-52) = 52 
(-73) = 73 
Aas ee 
(2) =z 
—(b) =-b 
+p)=—p 


Objective C Exercises, pages 99-100 


72. 


73. 


74. 


De 


76. 


ate 


78. 


79. 


80. 


81. 


82. 


83. 


84. 


85. 


86. 


\4|= 4 

|-4| =4 
|-7]=7 
ls|=9 

1] =1 
|-11|=11 
l10| = 10 
|-12|=12 
|-15 =15 
L-23| =23 
-|33|= -33 
-|27|= -27 
[32] =32 
[25]=25 


-|-36 = -36 
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87. 
88. 
89. 


90. 


a], 


92. 


93. 


94. 


95. 


96. 


97. 


98. 


99. 


100. 


101. 


102. 


Section 2.1 39 


--41|=-41 103. x=x 
bd =Ex 
-|-81|=-81 
. 104, |-8|= 8, —(—3) = 3, [2] =2, -|-5|=-5 
aye alee {5} fl, -(-3), 1-8 
Le | 105. -|6|=-6, —(4)=-4, |-7]=7, -(-9)=9 
illest -{6,-@),-7,-9) 
bel 106, =(-1)=1:|-4|=6, l= 0,-|=-3 
|-10]=10 -|3|, lol -- 1), 4 
|-x| 107. -|-7|=-7,-9 =-9, -(5)=-5,|4|= 4 
FI =2 -9, -|-7 -(5} 14 
Pat oe 108. -|2|=-2, -(-8)=8,6 =6, [il =1, 
|-8|= 8 eer 
| -7, —|2| li, 6, eae (-8) 
-y 
Bes =e 109, —(—3)= 3, -|-8|=-8,|5] =5, 
(10 =-10,-C-2)=2 
Ly -|10), — +8], - (-2), -3),|5| 
(6) =l6l=6 © 


110. The absolute value of a number is the 
i7| a4 |-9| 1 ; distance from zero to the number on the 
; number line. If |a]= 7, then a must be a 


i) " o| number that is 7 units from 0 on the number 
hs line. Therefore, a is 7 or —7. 
|-12| = 12, [3] =8 111. The absolute value of a number is the 
12>8 distance from zero to the number on the 
-12|>I9 number line. If |y|=11, then y must be a 
number that is 11 units from 0 on the number 
|-5|= 5,[-2J= 2 line. Therefore, y is 11 or —11. 
Sa. 
|-5| > |-2] 112. x must be less than 5 and greater than —5. 
ee. —-4, -3, -2, -1, 0, 1, 2, 3, 4 
16] = 6,|13| = 13 
6<13 113. x must be less than 7 and greater than —7. 
ll <3 —6, —5, -4, -3, -2, -1, 0, 1, 2, 3, 4, 5, 6 
i: Bl=3 Objective D Exercises, pages 100—102 
8 >3 114. Strategy To find the wind chill factor, 
|-8| > [3] 3 use the given table. 
|-1] =1,|-17=17 Solution Find the number where the 
1<17 column with 5 and the row 
L-i<|-17 with 15 cross. Read the 
number —25. 
L1 4|=14 il 4|= 14 The wind chill factor is —25°F. 
14=4 


-14]=[14] 
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115. 


116. 


117. 


118. 


Chapter 2: Integers 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


To find the wind chill factor, 
use the given table. 


Find the number where the 
column with 10 and the row 
with 20 cross. Read the 
number —24. 

The wind chill factor is —24°F. 


To find the cooling power, use 
the given table. 


Find the number where the 
column with —10 and the row 
with 5 cross. Read the number 
=15, 

The cooling power is —15°F. 


To find the cooling power, use 
the given table. 


Find the number where the 
column with —15 and the row 
with 10 cross. Read the 
number —40. 

The cooling power is 40°F. 


To find which situation feels 

colder: 

—From the given table, find 
the wind chill factor with a 
temperature of 0°F with a 
15-mph wind and the wind 
chill factor with a 
temperature of 10°F with a 
25-mph wind. 

— Compare the wind chill 
factors. 


The wind chill factor with a 
temperature of 0°F and 15- 
mph wind is —31°F. 

The wind chill factor with a 
temperature of 10°F and 25- 
mph wind is —29°F. 

31 <-29 

0°F with a 15-mph wind feels 
colder. 


119. Strategy To find the situation which 
feels colder: 

—»From the given table, find 
the wind chill factor with a 
temperature of —30°F with 
a 5-mph wind and the wind 
chill factor with a 
temperature of —20°F with 
a 10-mph wind. 

— Compare the wind chill 
factors. 


Solution The wind chill factor with a 
temperature of —30°F and 5- 
mph wind is —36°F. 

The wind chill factor with a 
temperature of —20°F and 10- 
mph wind is -46°F. 
-36>-46 - 

—20°F with a 10-mph wind 
feels colder. 


120. Strategy | To determine which number is 
closer to blast off, compare the 
absolute values of the numbers 
—12 and —-17. The smaller 
number represents the number 
closer to blast off. 


Solution |-12|=12,|-17]=17 
12-<17 
—12 min is closer to blast off. 


121. Strategy 
a. To find the earnings per share in 2000, 
read the number in the bar graph 
below the bar corresponding to 2000. 


b. To find the earnings per share in 2002, 
read the number in the bar graph 
below the bar corresponding to 2002. 


Solution 
a. The earnings per share for 2000 were 
—27¢. 


b. The earnings per share for 2002 were 
—40¢. 


© Houghton Mifflin Company. All rights reserved. 


122. 


123. 


124. 


125. 


126. 


1273 


Strategy 


Solution 
Strategy 


Solution 


Strategy 
Solution 
Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Section 2.1 41 


To find the year in which Mycogen had the greatest loss, use the bar graph to find the year 
in which earnings per share were lowest. 


The lowest recorded earnings per share were —83¢. 
Earnings per share were —83¢ in 2004. 
Mycogen had the greatest loss in 2004. 


To find a year in which Mycogen had a profit, use the bar graph to find a year in which 
earnings per share were positive. 


The only recorded positive earnings per share were 11¢. Earnings per share were 11¢ in 
1994. 

Mycogen did earn a profit during the years shown. 

Mycogen earned a profit in 2003. 


To determine in which year, 1999 or 2001, earnings per share were lower, compare the 
earnings per share in 1999 (-18) and 2001 (-47). 


47 <-18 
Earnings per share were lower in 2001 than in 1999. 


To determine which stock showed the least net change, compare the absolute values of the 
numbers —1 and —2. The smaller number represents the least net change. 


Lil =1,|-2]=2 
PZ 
Stock B showed the least net change. 


To determine which quarter had the greater loss, compare the absolute values of the 
numbers —12,575 and —11,350. The larger number corresponds to the quarter with the 
greater loss. 


|-12, 575|= 12, 575, 

|-11,350|= 11,350 

12,575.> 11,350 
The loss was greater during the first quarter. 


To determine which quarter has the greater loss, compare the absolute values of the 
numbers —26,800, and —24,900. The larger number corresponds to the quarter with the 
greater loss. 


|-26, 800| = 26,800 

|-24, 900] = 24, 900 

26,800 > 24,900 

The loss was greater during the third quarter. 


Critical Thinking 2.1, page 102 


128. If A is a point on the number line halfway between —9 and 3, then A is the graph of —3. 
B is a point halfway between A and the graph of 1 on the number line. 

Therefore, B is a point halfway between —3 and 1. 

B is the graph of —-1. 
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129. 


130. 


131. 


132. 


133. 


Chapter 2: Integers 


a. Two numbers that are 4 units from 2 on the number line are —2 and 6. 
b. Two numbers that are 5 units from 3 on the number line are —2 and 8. 


a. Ifn=—l, then -n =—(—1) = 1, which is not a negative number. 
If n= 1, then —-n = —1) =—1, which is a negative number. 
The statement is sometimes true. 


b. The opposite of the number 0 is 0, and 0 and 0 are not different numbers. 
The opposite of 1 is—1, and 1 and —1 are different numbers. 
The statement is sometimes true. 


c. Substitute —2 for x: |-2| =2; so |-2| > -2. 
Substitute 2 for x: |2|=2;|2| is not greater than 2. 
The statement is sometimes true. 


d. Substitute 2 for x: |2|=2; so [oye 
Substitute -2 for x: |-2] =2;-(-2)= 2;|-2| is not greater than —(—2). 
The statement is sometimes true. 


e. Ifnis any negative number, then —7 is the opposite of the negative number, which is a positive 
number. 
The statement is always true. 


f. Ifn is any positive number, then —7 is the opposite of the positive number, which is a negative 
number. 
The statement is always true. 


a. Enter the number 9. Press the +/— key. 
b. Enter the number 20. Press the +/— key. 
c. Enter the number 148. Press the +/— key. 
d. Enter the number 573. Press the +/— key. 


Since z is an integer, and |z| < 15, z must be less than 15 or greater than —15: —14, -13, -12, -11, -10, 
—9, -8, -7, -6, -5, -4, -3, -2, -1, 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14. 
Of these values of z, the numbers for which |z]>10 are: —14, -13, -12, -11, 11, 12, 13, 14. 


Since x is an integer and |x|< 10, x must be less than 10 and greater than —10: —9, -8, —-7, -6, —5, +4, — 
3, -2, -1, 0, 1, 2, 3, 4, 5, 6, 7, 8, 9. 
Of these values of x, the numbers for which |x|> 6 are: —9, -8, -7, 7, 8, 9. 


Section 2.2 


Objective A Exercises, pages 111-113 


3:234+C8)=21 

4. 6+(-9)=-15 

5, 8+3=-5 

6. 74+2=-5 2 
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10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 


28. 
29. 
30. 


31. 
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- 3+13=8 
- —4+11=7 


. 6+(-10)=-4 


8+ (-12)=—4 

3 +(-5)=-2 

6+ (-7)=-1 

~4 + (5) =-9 
~12 + (-12) =-24 
207 = I 

—O+ §=—1 

(-5) + (-10) =-15 
(-3) + 17) =-20 
-7+7=0 
-11+11=0 
(-15) + (-6) =-21 
(18) + (-3)=-21 
0+ (-14) =-14 
-19+0=-19 

73 + (-54)=19- 
894.62 =~27 


2 + (-3) + (4) =-1+C4) 
=—5 


7+ (-2)+ (-8)=5+(38) 
= 

~3 + (-12) + (-15) =-15 + 15) 
=-30 


9 + (-6) + (-16) = 3 + (-16) 
=—]3 


~17 +(-3) + 29 =-20 + 29 


32. 


33, 


34. 


35. 


36. 


Ji. 


38. 


39. 
40. 
41. 
42. 


43. 


Section 2.2 43 


13 + 62 + (-38) = 75 + (38) 
= 37 


11+ (-22)+4+(¢5) 
=-11+4+(-5) 
=~-7 + (-5) 

=—-12 


-14 +(-3) + 7+ (6) 
=-17+7+ (6) 
=-10+ (4) 

=-16 


22+ 10+2+(-18) 
== 126 2+ {=18) 


6 + (-8) + 13 + (4) 
=-14+ 13 + (4) 
=-1+(4) 


—25 + (-31) + 24+ 19 
=-56+24+19 
=-32+19 

= -13 


10 + (14) + (21) +8 
= 4+ (-21) +48 
95:48 

7 


3+ (21) =-18 
12 + (-9) =3 
—5+16=11 
-7+17=10 


(-3) + (8) + 12 =-11+12 
=1 


. 5+ (-16) + (13) =-11 + C13) 


oA 


. x + (-7) 


-a+b 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


54. 


55. 


56. 
57. 
58. 
59. 
60 


e 


61. 
62. 
63. 


Chapter 2: Integers 


a. ~73,920,000,000 + (—68,668,000,000) = —142,588,000,000 
The total of the U.S. balance of trade in Japan and China is —142,588,000,000. 


b. —32,095,000,000 + (-28,305,000,000) = —60,400,000,000 
The total of the U.S. balance of trade with Canada and Germany is -60,400,000,000. 


c. —73,920,000,000 + (—28,305,000,000 


) = -102,225,000,000 


The total of the U.S. balance of trade with Japan and Germany is —102,225,000,000. 


PX ciaay 
“5 #()e=12 


-at+b 

-(-8) + (-3) =8+ (3) 

= 

at+b 

-§ + (-3)=-11 

x+y 

-—5) + (-7) =5+(-7) 

a) 

at+b¢ 

4+6+(-9)=2+(9) 

arbor’ 

~10 + (6) +5=-16+ 5 

=-l1 

xtyt+(2) 
—3+6+(4-17))=-3+6+17 
=3+17 

= 20 

x+(-y)+z 

(2) + (-8) + (-11) =2 + C8) + G11) 
=-6 + (-11) 

=-17 

The Commutative Property of Addition 
The Addition Property of Zero 

The Inverse Property of Addition 
The Associative Property of Addition 
-11+(6+9)=(11+6)+9 
-13+0=-13 

2+ (4)=+4+@) 


18 + (-18) =0 


64. x+4=1 
30401 
15) 
Yes, —3 is a solution of the equation 
x4 =1, 


65. 6=-3+2 é 
6 | -3+(C8) 
64-11 
No, —8 is not a solution of the equation 
G= 3 Fz, 


66. 6=12+n 
6112 +(-6) 
6=6 
Yes, —6 is a solution of the equation 
6=12 +n. 


67, —-7+m=-l5 
—~7 +(-8) fa15 
-15=-15 
Yes, —8 is a solution of the equation 
-7/+m==13. 


68. S77 ey 43 
3+(€2)1 C2)+3 
1=1 
Yes, —2 is a solution of the equation 
3+y=yt3. 


69. 1+z=z+2 
1+(4)] 442 
34-2 


No, —4 is not a solution of the equation 
lifes 22, 


Objective B Exercises, pages 113-115 


70 714 =7 C14) 
a7 


73. 6-9=6+ (-9) 
=—3 


14e 702 27) 
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75. 
76. 
ree 
78. 
79. 
80. 
81. 


82. 


84. 
85. 
86. 
87. 
88. 
89. 
90. 
91. 
92. 


93. 
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~9-4=-9 +4) 
=a13 


T—{2)= 742 
=) 

a= C4)=344 
ap 7. 

-6 — (6) =-6 + 6 
=( 
A—(4)=-444 
=( 


-12-16=~124+ (16) 
Belg F. 


0 =7=—10 8-7) 
=f. 17 


(-9) - (3) =-9 +3 
=~ 


SE) =(4)=2744 


4—(-14)=4+14 
=18 


4 —(-16) =-4 + 16 
= {2 


(-14)-(-7) =-1447 


3-(-24)=3+24 


=27 
9-(-9)=9+9 

=18 

(41) — 65 =-41 + (65) 
= 106 

57 — 86 = 57 + (86) 
+229 

-95 — (-28) =-95 + 28 
==67 

a in= 5 i 

= {6 
-10—(4)=-10+4 


=L6 


94, 
95: 


96. 
S73. 


98. 


99. 


100. 


101. 
102. 
103. 
104. 
105. 


106. 
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13 —(-8) = 413 448 
= 5 


—9-—6 =-9 + (-6) 

=—15 

—y= 5 

—t—r “ 
58 — (-24) = 58 + 24 


= 82 

The difference between the highest and 
lowest temperatures ever recorded in Africa 
in 82°C. 


49 — (-33) = 49 + 33 

= 82 

The difference between the highest and 
lowest temperatures ever recorded in South 
America is 82°C. 


—55 — (-68) =-55 + 68 

= 13 

The difference between the lowest 
temperature recorded in Europe and the 
lowest temperature recorded in Asia is 
13°C: 


24-922 h44 @3y-(22) 
= 27 (5D) 


4—-5-12=4+(-5)+ (12) 
=—]+ (12) 
=-13 


1I2=C7) 8124 78) 
= 19+ (8) 
math 


12 (3) =-15)=-1243 415 
= —oaal 
= 


4~12—(-8)=4+(C12)+8 
=-8+8 
= 


-30 — (65) - 29-4 
= ~30 + 65 + (-29) + (4) 
= 35 + (29) + (4) 
=6+(A4) 

3 


46 


107. 


108. 


109. 


110. 


111. 


112. 


113. 


114. 


115. 


116. 


117. 


Chapter 2: Integers 


—16 =47—63 S12 

=-16 + (47) + 63) + 12) 
= 63 + (-63) + (12) 

=—126 + (-12) 

==|58 


40 -(-30;= 65 (11) 
= 42 + 30+ (65) +11 
=72+(65)+11 
=7+11 

=18 


12—(-6) + 8=12+6+8 
=18+8 
= 26 


S79 — (3) =29 +043 
=2+3 
5 


-8—(-14)+ 7=-8+ 14+7 
=6+7 
= 13 


4+6-8-2=-4+6+(-8)+(2) 
=2+(-8)+(-2) 

=-6 +(-2) 

=—§ 


9-12+0-5=9+(€12)+0+(G65) 
=—3+0+(-5) 

=3+(5) 

=-8 


11-—(-2)-6+ 10=11+2+(6)+ 10 
=13+(C6)+ 10 

=7+10 

=17 


5§+4-(-3)-7=5+4+3+(C7) 
= 97-34 (=7) 

= {2+ (7) 

= 


—-1—8+6-(-2)=-1+(-8)+6+2 
esreier ot 2 
a og 


—13+9-(-10)-4=-13+9+ 10+(C4) 
=-4+10+(C4) 
= + (4) 


118. 


119. 


120. 


121. 


122. 


123. 


124. 


125. 


126. 


127. 


128. 


6 —(-13)-14+7=6+ 13+(-14)+7 


=19+(-14)+7 
=5+7 
= 12 
~—(-3)-9=3+(9) 
=—6 
x= (-¥) 
—3-(-9)=-3 +9 
a (=y) 
—(-3)-(-9)=3 +9 
=12 “ ; 
a-—(-b) 
—6 — (-10) =-6 + 10 
=4 
a-—b-c 
4—(-2)-9=4+2+(-9) . 
=6+(-9) 
=-3 
a—b-c 
—1—7-—(-15)=-1+(-7)+ 15 
=-8+15 
=7 
x-y~(2) 
~9 —-3 —(-30) =-9 + (-3) + 30 
=-12+ 30 
= 18 
—x-())-2 
—8 —(-1) - (-14) =-8 + 1+ 14 
=-7+14 
=7 
x-7=-10 
—3-7 ie, 
—3 +(-7) —10 
—10=-10 


Yes, —3 is a solution of the equation 
x-7=-10. 


7 
, 4 is not a solution of the equation 
3-y. 


. 


© Houghton Mifflin Company. All rights reserved. 


347 . 
No, —2 is not a solution of the equation 


—-5—w=7. 
130. -12=m-4 


—12 =-12 


Section 2.2 47 





Yes, —6 is a solution of the equation 
t=5=7+t. 


igs 132. 5+a=-9-a , 
dab SHI) 29364 
ene 


Yes, —8 is a solution of the equation oe 


—12=m-4. 


Yes, —7 is a solution of the equation 
5+a=-9-a., 


Objective C Exercises, pages 115-116 


133. Strategy 
a. To find 


the difference, subtract the elevation of Death Valley (-86) from the elevation of Mt. 


Aconcagua (6,960). 


b. To find 


the difference, subtract the elevation of the Qattara Depression (—133) from the elevation 


of Mt. Kilimangaro (5,895). 


Solution 


a. 6,960 — 
= 7,046 


(-86) = 6,960 + 86 


The difference in elevation is 7,046 m. 


b. 5,895 — 
= 6,028 


(-133) = 5,895 + 133 


The difference in elevation is 6,028 m. 


134. Strategy 


Solution 


135. Strategy 


Solution 


To determine for which continent the difference between the highest and lowest elevations 
is greatest: 

—Find the difference between the ficken and lowest elevation for each continent. 

— Compare the differences. 


Africa: 5,895 — (-113) = 5,895 + 133 = 6,028 

Asia: 8,848 — (400) = 8,848 + 400 = 9,248 

Europe: 5,643 — (—28) = 5,643 + 28 = 5,671 

America: 6,960 — (—86) = 6,960 + 86 = 7,046 

9,248 > 7,046 > 6,028 > 5,671 

The difference between the highest and lowest elevations is greatest in Asia. 


To determine for which continent the difference between the highest and lowest elevations 


is smallest: 
—Find the difference between the highest and \davest elevation for each continent. 


— Compare the differences. 


Africa: 5,895 — (—113) = 5,895 + 133 = 6,028 

Asia: 8,848 — (400) = 8,848 + 400 = 9,248 

Europe: 5,643 — (-28) = 5,643 + 28 = 5,671 

America: 6,960 — (-86) = 6,960 + 86 = 7,046 

5,671 < 6,028 < 7,046 < 9,248 
The difference between the highest and lowest elevations is smallest in Europe. 
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136. 


137. 


138. 


139. 


140. 


141. 


Chapter 2: Integers 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution | 


Strategy 


Solution 


Strategy 


To find the temperature, add 
the increase (9) to the previous 
temperature (—6). 


§6+9=3 
The temperature is 3°C. 


To find the difference, subtract 
the average temperature at 
40,000 ft (70) from the 
average temperature at 12,000 
ft (16). 


16 — (70) = 16 + 70 = 86 
The difference in temperature 
is 86°. 


To find the difference, subtract 
the average temperature at 
50,000 ft (—70) from the 
average temperature at 40,000 
ft (—70). 


~70 — (-70) =-70 + 70 =0 
The difference in temperature 
is 0°. 


142. Strategy 


143. Strategy 


To find d, replace a by 6 and b 
by —15 in the given formula 
and solve for d. 


Solution d=la—5] 
d =|6 -(-15) 
d=|6+15 
d=(21l 
d=21 
The distance between the two 


points is 21 units. 


To find d, replace a by 7 and b 
by —12 in the given formula 
and solve for.d. 


Solution d=la—Jd 
d =|7 -(-12) 
d=|7 +14 
d =19| 
d=19 
The distance between the two 


points is 19 units. 


Critical Thinking 2.2, page 116 


To find how much colder, 
subtract the average 
temperature at 30,000 ft (48) 
from the average temperature 
at 20,000 ft (-12). 


—12 — (-48) = -12 + 48 = 36 
The temperature is 36° colder. 


To find the golfer’s score, 
substitute 196 for N and 208 
for P in the given formula and 
solve for S. 


S=N-P 

S= 196 — 208 

S = 196 + 208) 
S=-12 

The golfer’s score is —12. 


To find the golfer’s score, 
substitute 49 for N and 52 for 
P in the given formula and 
solve for S. 

S=N-P 

S=49-52 

S = 49 + (-52) 

S=-3 

The golfer’s score is —3. 


145. 


143. 


144. To find the largest difference that can be 


obtained by subtracting one of the numbers 
5, -2, -9, 11, or 14 from a different 
number in the same list of numbers, 
subtract the smallest number in the list 
from the largest. 

14-(-9) = 14+9=23 


a. The opposite, or additive inverse, of 5 
is —5. The difference between 5 and —5 
is 5—(—5) = 5 + 5 = 10, which is not 
0. 

The additive inverse of 0 is 0. The 
difference between 0 and 0 is 
0-0=0. 

The statement is sometimes true. 


b. When adding two numbers with the 
same sign, we add the absolute values 
of the numbers and then attach the 
sign of the addends. When adding two 
negative numbers, the signs of the 
addends are negative. Therefore, we 
would attach a negative sign on the 
sum. The statement is always true. 


Answers will vary. Possible an$wers 
include —1 and —6, —2 and —5, —3 and 
4, 
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Objective A Exercises, pages 123-125 


a 
4. 


Nn Nn WM 


oOo 8 


10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
« 29. 
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-4-6=-24 
23 =—2] 


. -2(-3) =6 
SESE 25 
. (9)(2) = 18 
. (38) = 24 
. SA 320 


4-7) =-28 
-8(2) =-16 

(3) =-27 
€-5)C5) = 25 
(-3)(®) = 18 
(-7)(0) = 0 
Ai=a=i 

14(3) = 42 

62(9) = 558 
a32(4)=—128 
-24(3) =-72 
(-8)(-26) = 208 
(-4)(-35) = 140 
9(-27) = -243 
8(—40) = -320 

5 + (23) =-115 

-6 - (38) = -228 
~7(-34) = 238 
—4(-51) = 204 
4-(-8)-3=-32-3 


= ~96 


30. 


31. 


32. 


33. 


34. 


35. 
36. 
oT 
38. 
39. 
40. 


41. 


42. 
43. 


44. 


45. 


46. 


47. 


48. 
49. 


Section 2.3 49 


5- 7+ (-2)=35-(-2) 
=~70 


(-6)(5)(7) = -30(7) 
=—210 


(-9)(-9)(2) = 81(2) 
=162 


8(-TI)() = 56(-4) 


= —224 
x CS =xa(—9) 
2(-20) = -40 
100(-7) = -700 
~30(6) = 180 
~9(-40) = 360 
—4(r) = —9r 
Hah) = -feth) 
=—fgh 


a. —4,144,000(4) = —16,576,000 
The annual net income for Barnes & 
Noble would be —16,576,000. 

b. —23,480,000(4) = —93,920,000 
The annual net income for Bradlees 
would be —16,576,000. 

c. —118,000,000(4) = -472,000,000 
The annual net income for J.C. Penney 
would be —-472,000,000. 

The Multiplication Property of Zero 
The Multiplication Property of One 


The Commutative Property of 
Multiplication 


The Associative Property of Multiplication 
-3(-9) = -9(-3) 

—6:(5-10)=(-6- 5): 10 

-81 a=") 

1(-14) =-14 


50 


50. 


51. 


52. 


53. 


54. 


55. 


56. 


37. 


58. 


59. 


60. 


61. 


62. 


Chapter 2: Integers 


xy 
(-3)(-8) = 24 


“-3)(-8) = 3-8) 
= 94 


x(-y) 
(-3)(-8)) = --3)(8) 
= =94 


~(-6)(2)(-5) = 6(2)(-5) 
=112(-5) 
=-60 


—8a 
—8(-24) = 192 


—Tn 
~—7(-51) = 357 


Sxy 
5(-9)(-2) = 452) 
= 90 


8ab 
8(7)(-1) = 56(-1) 
= —56 
—4ced 
—4(25)(—8) = —100(-8) 
= 800 
—5st 
—5(—40)(-8) = 200(-8) 
=—1,600 
6m = —24 

SCANT 24 

—24 =-24 


Yes, —-4 is a solution of the equation 
6m = —24. 


sor = —=15 
—5(-3) =15 
15 4-15 


No, —3 is not a solution of the equation 
—5x = 15. 


48 =—8y 

48 | —8(-6) 

48 = 48 

Yes, —6 is a solution of the equation 
48 =-8y. 


63. 


64. 


65. 


—§ =-8a 

-8 | —8(0) 

-8 #0 
No, 0 is not a solution of the equation 
—8 = -8a. 


—3¢c=21 
—3 (7) | ak 

—21 #21 
No, 7 is not a solution of the equation 
—3c=21. 


—27 =-3c 

—~27 | —3(9) 

i=) ae | 

Yes, 9 is a solution of the equation 
—27 =-3c. 


Objective B Exercises, pages 125-127 


66. 
67. 
68. 
69. 
70. 
71. 
72. 


73. 


74. 


dae 


76, 


Dds 


78. 
79. 
80. 
81. 


82. 


12+(6)=-2 
18 +(-3)=-6 
-72)+ (9) =8 
(64) = 8) =8 
0+(6)=0 
49 +1=-49 
81 +(-9)=-9 
40 + (-5)=8 

2 

--2 

44 =-1] 

—93 _ 

Saal 

=98 _ 

= ag 
114+ (6) =19 
-91 +(-)=13 
—53 + 0 undefined 
(162) = (-162) = 1 


-128+4=-32 
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84. 
85. 


86. 


87. 


88. 


89. 


90. 


91. 


92. 


93. 


94. 


5S. 


96. 


oT. 


98. 


99. 
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. -130 + (5) = 26 


(-200) + 8 =-25 
(-92) + (-4) = 23 
=700 ip 


70) 
350 _ 110 


—4,719,000 + 3 = -1,573,000 
The average monthly net income for 
Brookstone was —1,573,000. 


—29,085,000 + 3 = —9,695,000 
The average monthly net income for Ames 
was —9,695,000. 


ab 
(=36).= (-4) S9 


—a+b 


-(-36) + (4) = 36+ (4) 





a~(-b) 
—36 + (1-4)) =-36+4 
(-a) + Cb) 
~(-36) + (4-4) = 36 + 4 
=9 
x 
“42 

la 6 
a 

y 

—(~42) _ 42 

ee ae] 

=-—6 


100. 


101. 


102. 


103. 


104. 


105. 


~ 106. 


107. 


Section 2.3 51 


Yes, 18 is a solution of the equation. 
a 

Q=4 
| 0. 

lead 


0=0 
Yes, 0 is a solution of the equation. 


No, —6 is not a solution of the equation. 
poe ts) 

4" m 

a | =16 

41 8 


I= 
Yes, 8 is a solution of the equation. 


52 
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Objective C Exercises, pages 127-128 


108. 


109. 


110. 


111. 


112. 


113. 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


To find the average score, divide the combined scores (—10) by the number of golfers (5). 


-10+5=-2 
The average golf score was —2. 


To find the average score, divide the combined scores (—12) by the number of golfers (4). 


-12+4=3 
The average golf score was —3. 


To find the average record low temperature for July, August, and September. 
—»Add the average temperatures for July (10), August (5), and September (—9). 
—»Divide the sum by the number of months (3). 


10+5+(-9)=15+(-9)=6 
65 3=2 
The average record low temperature for July, August, and September is 2°F. 


To find the average record low temperature for the first three months of the year: 

— Add the average temperatures for January (—70), February (—66), and March 
(50). ' 

— Divide the sum by the number of months (3). 


—70 + (-66) + (—50) = -136 + (-S0) = —186 
—186 +3 =-62 
The average record low temperature for the first three months of the year is -62°F. 


To find the average record low temperature for the four months with the lowest record low 
temperatures: 

— Use the bar graph to find the four lowest record low temperatures. 

— Add the four lowest record low temperatures. 

— Divide the sum by the number of temperatures (4). 


The four lowest record low temperatures are —70, 66, —59, and —53. 
—70 + (66) + (-59) + (-53) = —136 + (—59) + (-53) 


= ~195 + (-53) 
eAg 
-248 + 4 =-62 


The average record low temperature for the four months with the lowest record low 
temperatures is -62°F. 


To find the average daily low temperature for the week: 
— Add the seven temperature readings. 
—Divide by 7. 


4+(-5) + 8+ (C1) + (12) + (14) + C8) =-28 
—28+7=-4 
The average daily low temperature for the week was —4°. 


© Houghton Mifflin Company. All rights reserved. 


114. Strategy 


Solution 


115. Strategy 
Solution 


116. Strategy 


Solution 


117. Strategy 


Solution 


118. Strategy 


Solution 
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To find the average daily high temperature for the week: 
— Add the seven temperature readings. 
— Divide by 7. 


a: 1+5+(-3)+(-9) + (-5) =-28 
—28+7= 
The average spat) high temperature for the week was -4°. 


To find the wind chill factor, multiply the wind chill factor at 25°F with a 35 mph wind (= 
12) by 5. 


—-12-5=-60 
The wind chill factor is -60°F. 


To find the next three numbers of the sequence: 

— Find the multiplier by dividing the second number in the sequence (15) by the 
first number (—S). 

— Use the multiplier to find the successive numbers in the sequence. 


45 


“5 =-3 
45 - (-3) = 135 
135 - (-3) = 405 


—405 - (-3) = 1,215 
The next three numbers in the sequence are 135, 405, and 1,215. 


To find the next three numbers in the sequence: 

—Find the multiplier by dividing the second number in the sequence (-4) by the 
first number (2). 

— Use the multiplier to find the successive numbers in the sequence. 


=4,__» 


8 - (-2) =-16 

—16 - (2) = 32 

32 - (2) =-64 

The next three numbers in the sequence are —16, 32, and -64. 


To find the next three numbers in the sequence: 

—Find the multiplier by dividing the second number in the sequence (—12) by the 
first number (—3). 

~ Use the multiplier to find the successive numbers in the sequence. 


eee 

3 
48 -4=-192 
-192 -4=~768 
~768 - 4 = -3,072 


The next three numbers in the sequence are —192, —768, and —3,072. 
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119. Strategy To find the next three numbers in the sequence: 


_»Find the multiplier by dividing the second number in the sequence (5) by the 


first number (—1). 
>Use the multiplier to find the successive numbers in the sequence. 


Solution = aa 
—25-5=-125 
—-125-5=-625 
-6§625 - 5 =-3,125 


The next three numbers in the sequence are —125, -625, and —3,125. 


Critical Thinking 2.3, page 129 


120. Answers will vary. For example: 
5 and —2 have different signs. Gatien“ is =. 
The product of 5 and —2 is 5(-2) = (-2) + (-2) + (-2) + (2) + (2) =-10, which is 4 négative number. 


121. a. 


122. a. 


We are looking for the largest possible product of two negative integers whose sum is —18. Find 
pairs of negative integers a sum is —18 and look for a pattern. 

—17 + (-1) =-18; -17)-1) = 

—16 + (-2) =—18; (-16)(-2) = 

—15 + (-3) =—18; (-15)(-3) = 45 The numbers are increasing. 


—10 + (8) =-18; (-10)(-8) = 80 

~-9 + (-9) =-18; (9)-9) = 81 

—8 + (10) =—18; (8) (-10) = 80 

~7 + (-11) =—18; (-7)(-11) = 77 The numbers are decreasing. 

The largest possible product of two negative integers whose sum is —18 is 81. 


. Weare looking for the smallest possible sum of two negative integers whose product is 16. List all 


the possible pairs of negative integers whose product is 16. 

—16(-1) = 16; -16 + (1) =-17 

—8(—2) = 16; -8 + (-2) =-10 

—4(-4) = 16; 4 + (4) =-8 

Of the numbers —17, —10, and —8, —17 is the smallest number. 

The smallest possible sum of two negative integers whose product is 16 is —17. 


The additive inverse of 5 is —5, and the product of 5 and —5 is —25, which is a negative number. 
The additive inverse of 0 is 0, and the product of 0 and 0 is 0, which is not a negative number. 
The statement is sometimes true. 


. If we multiply two negative numbers, the product is positive. If we multiply this product by a 


negative number, we are multiplying a positive number times a negative number; the product is 
negative. 

Therefore, the product of three negative numbers is a negative number. 

Consider multiplying the product of three negative numbers by two more negative numbers. 

The product of the two additional negative numbers is positive, so we are multiplying a negative 
times a positive. 

The product is a negative number. 

To have an odd number of negative numbers, we must keep multiplying by two more negative 
numbers, whose product is always positive. The product will always be negative. 

The statement is always true. 
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c. Ifa negative number is squared, it is multiplied by itself. 
So in squaring a negative number, we are multiplying a negative number times a negative number. 
The product of two numbers with the same sign is positive. 


The statement is always true. 


' 123. By substituting negative integers for x in the inequality 1 — 3x < 12, it can be shown that —3, —2, and —1 
are the only negative integers that satisfy the inequality. 


Section 2.4 © 
Objective A Exercises, page 133 


1. x-6=9 
x-6+6=9+6 
x=15 
The solution is 15. 


2. m—4=6 
m—4+4=6+4 
m= 10 
The solution is 10. 


3. §=y-3 
S33 y=343 
li=y 
The solution is 11. 


4. 12=t-4 
12+4=1-4+4 
16=t 
The solution is 16. 


5. x -5=-12 
x-5+5=-12+5 
x=-7 
The solution is —7. 


6 n-J=-21 
ee Pir hae] 
n=-l4 
The solution is —14. 


7. -10=z+6 
-10-6=z+6-6 
—-16=z 
The solution is —16. 


—21-4=c+4-4 
—25=c 
The solution is —25. 


9, x+12=4 
x+12-—12=4-12 
x=-8 

‘ The solution is —8. 


© Houghton Mifflin Company. All rights reserved. 


10. 


11. 


VT Z 

y+7-7=2-7 . 
Vez 

The solution is —S. 


—12=c-12 
—12+12=c-—12+12 
0=c 


~The solution is 0. 


12. 


13. 


14, 


15. 


16 


17. 


18. 


n-9=-9 
n—-9+9=-9+9 
n=0 

The solution is 0. 


6+x=4 
6+x-6=4-6 
x=—2 

The solution is —2. 


12+ y=7 
12+y-12=7-12 
x=-5 

The solution is —S. 


12=n-8 
12+8=n-8+8 
20=n 

The solution is 20. 


19=b-23 

19+ 23 =b-23 +23 
42=b 

The solution is 42. 


The solution is —5. 
6p = —-54 
6p _ 54 

6. 26 


re 
The solution is —9. 


56 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 
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1 Oiee5y 
5 5 

—2=yv 

The solution is —2. 


—20 = 2z 
—20 _ 2z 
De 
-10=z 
The solution is —10. 


—8x =—40 
ip 


x=5 
The solution is 5. 


dy =-28 


ah 
The solution is 7. 


10=v 


x=-13 


n=0 
The solution is 0. 


> 
a 


0 

gel) 
4 

0 

e solution is 0. 


1 aE 


eae 


28. 


29. 


30. 


31. 


32. 


—2r= 16 
—2r 16 
By 

p= 3 

The solution is —8. 


—6p = 72 
-6r_ 72 
6 -6 
p=-12 


a 


The solution is —12. 


—72 = 18w 

-72 _18w 
ase cis, 
4=w 

The solution is -4. 


—35=5p 

ot wees 
ete 

—J=p 

The solution is —7. 


Objective B Exercise, page 133-134 


33. 


34. 


35. 


The unknown number: 
ten less than a number 

n—10=15 

n—10+10=15+10 

n=25 

The number is 25. 


The unknown number: 7 


is | fifteen 


the difference between | is | twenty-two 
a number and five 


n—5=22 
n—-5+5=22+5 
n=27 

The number is 27. 


The unknown number: n 


fa is equal to | fifteen more than 
some number 


0=n+15 
0-15=n+ 15-15 
-l5=n 

The number is —15. 


= 
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36. The unknown number: n 38. The unknown number: n 














twenty | equals | the sum of a number the product of | j, | negative forty-two 

and thirty-one negative six 

20 =n+ 31 and a number 

20-31 =n+31-31 —6n = —42 

-ll=n —tn _ —42 

The number is —11. “eG 

n= as 
37. The unknown number: n The number is 7. £ 


sixteen | equals | Negative two times 
a number 39. The ast number: n 


16° An : negative six and a 


<2. = number 
Soe, as fs 
The number is -8. 
+= 
O=n 
The number is 0. 


40. The unknown au n 


eight times negative ninety-six 
some number 
oe = es 


n= apne 
The number is —12. 


41. Strategy To find the U.S. balance of trade in 1998, write and solve an equation using x to represent 
the U.S. balance of trade in 1998. 


Solution the balance of trade $230,843 million more than 
in 1950 the balance of trade in 1998 


1,043 = x + 230,843 
1,043 ~ 230,843 = x + 230,843 — 230,843 


—229,800 = x 
The U.S. balance of trade in 1998 was —$229,800 million. 


42. Strategy To find the US. balance of trade in 1999, write and solve an equation using x to represent 
. the U.S. balance of trade in 1999. 


Solution the balance of trade was $305,755 million more than 
in 1980 the balance of trade in 1999. 


—24,245 =x + 305,755 

24,245 — 305,755 =x + 305,755 — 305,755 

—330,000 = x 

The U.S. balance of trade in 1999 was —$330,000 million. 





© Houghton Mifflin Company. All rights reserved. 


58 


43. 


44. 


45. 


46. 


47. 


48. 


Chapter 2: Integers 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


To find this morning’s temperature, write and solve an equation using x to represent this 
morning’s temperature. 


the temperature now is | 5° higher than it was in 
this morning 





S=x4 5 

$=3=xt 2-9 

Rae 

The temperature this morning was 3°C. 


To find yesterday’s temperature, write and solve an equation using x to represent 
yesterday’s temperature. 


the temperature now is ° lower than it was 
esterday _ 


-16=x-9 : 
-16+9=x-9+9 

—] =x 

The temperature yesterday was —7°C. 








To find the selling price of the car, replace P by 925 and C by 12,600 in the given formula 
and solve for S. 


PS = 

925 = S— 12,600 

925 + 12,600 = S— 12,600 + 12,600 
13,525 = 8 


The selling price of the car should be $13,525. 


To find the selling price of the software, replace P by 95 and C by 385 in the given formula 
and solve for S. 


P=S-C 

95 = S— 385 

95 + 385 = S— 385 + 385 

480=S 

The selling price of the software should be $480. 


To find the assets, replace N by 11 and L by 4 in the given formula and solve for A. 


N=A-L 

11=A-4 
11+4=A4A-4+4 

15=A 

The assets are $15 million. 


To find the assets, replace N by 43 and L by 14 in the given formula and solve for A. 


N=A-L 

43 =A-14 
43+14=A4A-14+14 
ST=A 

The assets are $57 million. 
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49. a. False. For example, the solution of the 
equation 5x = 0 is 0. 


b. False. For example, the solution of the 
equation 5x = —5 is —1, a negative 
number. 


c. False. For example, the solution of the 
equation —5x = —5 is 1, a positive 
number. 


50. a. —3y =-36 
Bier tome 
-3 -3 
ye AZ 
3y-8 
3(12) —-8 = 36-8 
= 28 


b. x-6=-9 
x-6+6=-9+6 
x=-3 
2x7 1g?" © 
2(- 3)? -18=2(9)-18 
= 18-18 
=0 


Section 2.5 


Objective A Exercises, pages 137-138 


1, 3-12+2=3-6. 
33 1-6) «+ 
=3 


2. -16+2+8=-8+8 
= 


3. 26 +522 = 362}—2 
Sih D 
=-4+(-2) 


> 


4S (310) 4 2=2—(-2)+2 
=2-(-1) 
=2+1 
=3 


. 4-(-3) =4-9 
=4+(-9) 
=—5 


Mn 
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10. 


11. 


12. 


13. 


14. 


15. 


16. 


Section 2.5 59 


. (27 -6=4-6 


=4+ (46) 
re 


-(2-4)-4=4-(-2)-4 
8-4 

-8 + (4) 

eat . 


nouow> 


S26 (a= 6 2s (22) 
6 —(-4) 

=6+4 

= 10 


| a 


. 4-C2P +(-3)=4-44+(-3) 


=4+(4)+@GC3) 
=0+(-3) 
=—3 


~3+(-6) -1=-3+36-1 
=-3 + 36+(-1) 

= 33+ (-1) 

=32 


33 — 4(2)=27 -4(2) 
=27-—8 

=27 + (-8) 

=19 


9 +3-(-3) =9+3-9 
=3-9 

=3+(9) 

=-6 


3-(6-2)+6=3-4+6 
=12+6 
=2 


4-(2-1)+5=4-(5)+5 
= (-20) +5 
=-4 


23 -(-3) +2=8-9+2 
=8+(-9)+2 

=-1+2 

=1 


6(8 -2)+4=6(6)+4 


=36+4 
=9 


60 


18. 


19. 


20. 


21. 


22. 


23. 


25. 


26. 


Chapter 2: Integers 


6 -2(1-5) = 6-2-4) 
=6-(3) 

=6+8 

=14 


(-2) -(-3)' +1=4-9+1 
=4+(-9)+1 

=-5+1] 

4 


6-(-4X-3) =6-(-4)9) 
= 6 —(-36) 

=6 +36 

= 42 


4-(-5\-2)° =4-(-5)4) 


16+2-9+3=8-9+3 
=8-3 

=8+(-3) 

=5 


(-2) -5)-1=4-5()-1 
=4-15-1 

=4+(-15)+ C1) 
=-11+(-1) 

=-12 


4-2.7-3° =4-2-7-9 
=A—14—9 : 
=4+(-14)+ (9) 
=-10+(-9) 

= 219 


3-23 +5-(342)-17 =3-27 +5-5-17 
=3-8+5-5-17 

=24+5-5-17 

=24+25-17 

= 24 +25 + (-17) 

= 49 + (-17) 

= 32 


gd 16 45352) 
3:4 16 4e9=(e1)" 
=3-16-16—-4+3-1 


pup 


28. 


29. 


30. 


31. 


=48-16-4+3-1 

= 48 + (-16)+ (4) +3+C)D 
=32+(C4)+3+(C1) 
=28+3+(C1) 

= 31+(-l) 

= 30 


-12(6-8) +1° 37-2 -6(2) 
= -12(-2)+ 1? -3?-2-6(2) 
12 (-2)+1-9-2-6(2) 
244+1-9-2-6(2) 

24 + 18 — 6(2) 
BAe 18 12 

= 24+ 18+ 12) 

= 42+ (12) % 

= 30 


fo heal 


\ 


~3-(-2)° -4+8-(-12) 
Bhd B= (oid) 
ees ig 4 2) 
4828 —C12) 

Lea (10) 

=-6+ 12 

=6 


ee A 


DIeCy et te 
—27—9=2-—77+6-3 
-27-9-2-7+18 

—27 + (-9) + 2) + 7) + 18 
—36 + (-2)+ 7) + 18 

—38 + (-7) + 18 

45+ 18 

—27 


ND I ath Te at 


(-1):(4-7) +9+6-3-4(2) 
=(-1)-(-3) +9 +6-3-4(2) 
=(-1)-9 9 +6 =3 412) 
0+ 0s 6=—3s—4(2) 
~1+6-3-4(2) 
~1+6-3-8 
—1+6+(-3)+ (8) 

5 + (-3)+ (8) 

=2+(8) 

=—6 


16-4-8+47 —(-18)-(-9) 

= 16—-4-8+ 16—(-18)-(9) 
16 — 32 + 16 —(-18) -(-9) 

16 + (-32) + 16 +18+9 
=-16+ 16+18+9 

=0+18+9 a 
=18+9 

=27 
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32. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 
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(3) 6-77 -(9)+3 
-(-3)'-(2) -(C9)+3 


ce ao 
~(-9) +3 

ses 

= 36+3 

= 39> 


lI oe 


3a+2b 
Be : nes —6 + 2(4) 


=2 


a—2c 

—Z — ve =—2-(-2) 
=2+ 

=0 


16 + (ac) 
16+ ((-2)--1)) = 16+2 
=8 


6b + (-a) 
6(4) + ({-2)) = 6(4) +2 
=24+2 


= 12 


bc + (2a) 
Aa. one Aft) 
ze Ee 4 


a’ =b° 
(-2) -4? =4-16 


=4+(-16) 
ili? 


beHc 

4? _(-1) =16-1 
= 16 +(-1) 

= 15 


2a- (c + a) 


2(-2)-(-1+(- 2) =2(-2)-@3) 
=2(-2)-9 

=4-9 

=4+(-9) 

=—]3 


41. 


42. 


43. 


44, 


45. 


46. 


47. 
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(b - a) + 4c 
(4-(-2)? +4-1)=(4+2) +4¢-1) 
= 67 + 4(-1) 


= 36 + 4(-1) 
= 36 + (4) 





49) = B+) 
AW 2 (al) 

=6 

(d-ay +5 

(3 =(-2) +5=G6+2) +5 
=57 +5 


=25+ 5 
=5 


62 Chapter 2: Integers 


48. (b + ey + (a + dy 


(4+(-1) +(-2+3) 
=o el 

=9+1 

= 10 


49, (d- ay —3c 
(3-2) -3-1) 
=(3+2)° -3(-1) 
= 57-3(-1) 
= 25 — 3(-1) 
= 25 —(-3) 
=25+3 
= 28 


50. (+d) -4a 
(443) -4(-2)=7? -4(-2) 
=i49'=4(-2) 
= 49 - (8) 
=49+8 
=57 


Critical Thinking 2.5, page 138 


51. —2? -(-3) +5(4)+10-(-6) =-4-9+5(4)+10-(-6) 
=—4-9+20+10-—(6) 
=4-9+2-(6) 

4+ (-9)+2+6 

-13+2+6 

—-11+6=-5 

We are looking for the smallest integer greater than —5. 

The smallest integer greater than —5 is -4. 


The smallest integer greater than — 27 - (- 3) + 5(4)+ 10- (- 6) is 4. 


Ho Wl 


52, a. 1°4+23+3°+4? =14+8+4+27+64=100 
b. (-1) +(-27 +3) +4) =-1+(8)+(C27)+ (-64)=-100 
ce, 12: 4+27 +37 449 +59 =14+84+274+ 644125 =225 


d. The answer to b was the opposite of the answer to a. 
(- 1 + (- 2)! + (- 3) + (- 4) f (- sy =-225, the opposite of the answer to c. 
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1640 
No, —4 is not a solution of the 
equation. 


b. x? +3x? -5x-15=0 
(3) +3(-3)° —5(-3)-15 | 0 
~27+3(9)—5(-3)-15 | 0 

tit 27+ 15—15.| 0 





0=0 
Yes, —3 is not a solution of the 
equation. 


Chapter Review Exercises, pages 143-144 


1. 
2. 


3. 


10. 


11. 
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eight minus negative one 
|-34 = -36 


(40-5) = 200 


. a+b 


(27) + (-3) = 27+ (-3) 
=.9 


. 28+ 14=-14 


. 4-13) = 13 


Se tet ee ae 


6 -5-4-3-2-1012345 6 


» 24 =-6y 


-24 -6 
ae oe 


4=y 
The solution is 4. 


= 81 +{-3)=17 


84 _ 210 

-6 —(-7) -— 15 —(-12) 
=-6 + 7+(-15) +12 
= 1+(-15) + 12 
—14+12 

—2 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


Chapter Review 63 


—ab 
—(-2)(-9) = 2(-9) 
=-18 


18 + (-13) + (6) =5 + (6) 
ca 


-18(4) = -72 


(-2) -(-3) +(1-4) -2-6 
= (2) C3) +€-3) 2-6 
=4-9+9-2-6 
=4-1-2-6 

=4-2-6 


—=4+(-2)+() 


=2+(4) 
=—4 


ty 
H(-4) 2835 honed 
=1+(-3) 

=eo 


5—(-3)=5+3 

=8 

The difference between the number of 
strokes made by Pitcock and the number by 
King is 8 strokes. 


~15 = (-28) =-15 +28 
= 13 


The Commutative Property of 
Multiplication 


6-153 


=(-9)]3 
—6+9| 3 
3 =i3 

Yes, —9 is a solution of the equation 


—6=-1T=3. 


-9 + 16=(-1)=-9 + 1647 
=7+7 

=14 

yet 

—5(2)(-6)(-1) = -10(-6)(-1) 
= 60(-1) 

= 60 


3+ (-9)+4+ (10) =-6+ 4+ (10) 
=-2 + (-10) 
S12 


64 


25. 


26. 
27. 


28. 


29. 


30. 


31. 


32. 


Chapter 2: Integers 


(a—by -2a 
(=2=(-3) —2(-2} 
=(-2+3) -2(-2) 
=|" ~2(-2) 

= 1-2-2) 

=) — (4) 

=1+4 

5 


—8 >-10 
it 2t=0 
|27| =27 


The unknown number: n 







forty-eight | is | the product of 
negative six and 
some number 

48 =-6n 

48 _ —6n 

=O °=6 

—8=n 

The number is —8. 

Strategy To find the colder temperature, 
compare the numbers -4 and — 
12. The smaller number 
represents the colder 
temperature. 

Solution -4>-12 
The colder temperature is — 
12°C, 

Strategy To find the boiling point of 
neon: 

—Find the highest boiling 
point shown in the table. 

— Multiply the highest 
boiling point by 7. 

Solution The highest boiling point 
shown in the table is —35°. 
—35(7) = -245 
The boiling point of neon is — 
245°C. 

Strategy To find the temperature, add 
the increase (5) to the previous 
temperature (—8). 

Solution -8+5=-3 


The temperature is —3°C, 


33. 


To find d, replace a by 7 and b 
by —5 in the given formula and 
solve for d. 


Strategy 


d=|a-J 

d=|7 -(-5) 

d=|7+4 

d =(12| 

d= 12 

The distance between the two 
points is 12 units. 


Solution 


Chapter Test, pages 145-146 


1. 


N 


10. 


11. 


12. 


13. 


14. 


negative three plus negative five 
- |- 34| = -34 


3-(-15)=3 +15 
=18 


a+b 
(-11) + (9) =-20 


- )O) 


C4) (6) =4-6 
=24 


. The Commutative Property of Addition 
. —360 +-30 = 12 


. 34+-6+11=-94+11 


= 


. 16>—-19 


hE) Ee ES Bye 
=10-12 
==? 


a-b-c 
=6-(-2)-11=6+2-11 
= 8-11 

=-3 

— (49) = 49 

50 - (-5) = -250 


5 








(3), |~9,-(-11) 
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15. 


16. 


17. 


18. 


19. 


20. 
21. 


22. 
23. 
24. 


25. 


26. 3 
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17-x=8 


17-(-9) | 8 
17+9/8 
26 #8 


No, —9 is not a solution of the equation 
17-x=8. 


> 


6 -54-3-2-1012345 6 
—3 is 2 units to the right of —5. 


To find the difference in 
scores, Woods' score (—19) 
from Nicklaus' score (5). 


Strategy 


Solution’ 5—(-19)=5+19 
= 24 
The difference in scores was 


24 strokes. 


2be — (c — a)? 

(2-4 -(-1))-C1 + 2) =-8- oC 
=-8 - (-27) 

=-8 +27 

= 19 


—25 


c-11=5 

e-ll+ i=sei, 
c= 16 

The solution is 16. 


0-11=-11 
-96 + (4) =24 


16 + 4-12 +(-2)=4-(6) 
=4+6 
= 10 


zt 
ee 
(56) _ 56 
a. 
<7 


xy 
3 -(-2)- (10) =3 20 


27. 


28. 
29. 


30.. 


31. 


32. d 


33. 
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—Liws= 121 
-llw 121 


-11 -1l1 
w=ll 
The solution is 11. 


4—14=-10 


To find the temperature, add 
the increase (11) to the 
previous temperature (—6). 


Strategy 


ee 


6+ 11=5 
The temperature is 5°C. 


Solution 


The unknown number: n 

the wind chill Four times the wind 
at —30°F with a chill factor at —30°F 
40 mph wind with a 40 mph wind 
n=4- (-25) 

n=-100 

The wind chill factor is —100°F. 


To find the temperature from 
yesterday, add the increase (8) 
to today's temperature (—13). 


Strategy 


-13+8=-5 
The temperature is —5°C. 


Solution 


=|a-4 
=|4-(-12)| =|4+12| 
=|16 

= 16 

The solution is 16. 


To find the assets, substitute 
18 for N and 6 for L in the 
given formula and solve for A. 


Strategy 


N=A-L 

18=A-6 
18+6=A-6+6 
24=A 

The assets are worth $24 
million. 


Solution 


Cumulative Review Exercises, pages 147-148 


1. 


27 — (32) #27 32 
= 5 


- 439 — 400 


28 > 30 
400 - 30 = 12,000 


66 


10. 


11. 


12. 


13. 


Chapter 2: Integers 


3,209 


. 6) 19,254 


12 
av 
5 
—0 
54 
-54 
0 


. 16+(3+5)-9-24=16+8-9-2" 


=16+8-9-16 
=2-9-16 

= 18-16 

= 18 + (-16) 


fe 189282 
. 309,480 


. Oxy 


5 - 80-6=400 - 6 
= 2,400 


0421 


ssp 28 17 


=—1] 


24 + 16 + (-32) =-8 + (-32) 
=_40 


44=-1=44 

44=2=22 

44+4=11 

44+ 11=4 

The factors of 44 are 1, 2, 4, 11, 22, and 
44, | 
ae 

24.11? =(2-2-2-2)-(11-11) 
= 16-121 

= 1,936 


| aes * 
629,874 ae place value 


629,874 rounded to the nearest thousand is 
630,000. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 
23. 


24. 


25. 


26. 


356 > 400 
481 > 500 
294 + 300 
117 + +100 

T,300 


2 


-a—b 
4{A)-(-5)=4+5 
=P 


—100 - 25 = -2,500 


23 

369 
69 =3-23 
3x =-48 
su 48 

3 3 
x =-16 
The solution is —16. 
(1-5) +(-6 + 4) +8(-3) 
=(- 4) +(-2)+8(-3)= 16 = (2) + 8-3) 
=-§8 + 8(-3) 


=—§ + (-24) 
ae 


—c+d 
{-32) + (8) = 32 + (8) 


em 


cd =—3 


1oS) 


62 < 26 

—18(—7) = 126 
12+p=3 
12-12+p=3-12 
eee 

The solution is —9. 


0 2520) Sepa g- 


4a+ (a ~ by 

4(5)+(5-2) = 4(5)+3° 

= 4(5) + 27 

=20+27 

=A) * 
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27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


5 ae , Solution 
+ 3,609 
—21-—5=-21+(5) 
= 26 
1,986 > — 2,000 
5,000 
34.57 =(3-3-3-3)-(5-5) Solution 
= 81-25 
ees 36. Strategy 
Strategy’ To find the land area, add the 
land area prior to the purchase 
(891,364) to the amount of 
land purchased (831,321). 
Solution 891,364 Solution 
+ 831,321 
The land area of the United 
States after the Louisiana 
Pee 37. Strategy 
1,722,685 mi~. 
Strategy To find the age, subtract the 
year of the birth (1879) from 
the year of his death (1955). 
Solution 1955 ‘ 
_ 1879 Solution 
"eo 6 
Albert Einstein was 76 years 
old when he died. 
Strategy To find the amount, subtract 
the down payment (3,550) 
from the cost (17,750). 
Solution 17,750 
— 3,550 38. Strategy 
The amount to be paid is 
$14,200. Solution 
Strategy To find the cost of the land, . 


multiply the number of acres 
(25) times the cost per acre 
(3,690). 
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3,690 
x 25 


73 80 

92,250 

The cost of the land is 
$92,250. 


To find the temperature, add é 
the increase (7) to the original 
temperature (—12). 


~12+7=-5 
The temperature is —S°C. 


To find the trade balance for 
services, subtract the balance 
for goods (—35,393 million) 
from the total trade balance 
(—28,714 million). 


~28,714 {-35,393) 

= —28,714 + 35,393 

= 6,779 

The trade balance for services 
is $6,779,000,000. 


To find the amount: 

— Add the sales figures for 
the first three quarters 
(28,550 + 34,850 + 31,700). 

— Subtract the sum from the 
goal for the year (120,000). 


28, 550 
34, 850 
+ 31,700 


120,000 
— 95,100 


You must sell $24,900 in the 
last quarter to meet the goal. 


To find the score, substitute 
198 for N and 206 for P in the 
given formula and solve for S. 


S=N-P 

S= 198 — 206 

S=-8 

The golfer’s score is —8. 


Section 3.1 


Objective A Exercises, page 155 


1. 


10. 


11. 


4=2 
8 =23 
The LCM = 2° =8. 


z 
é 


CM = 2°35 = 30, 


e238 


12 =22.3 
The LCM = 22-3 =24. 


9=3° 
15=3°-5 
The LCM = 3° -5=45, 


wiA=2 7 


2123-27 
The LCM =2-3-7=42. 


. 12=27.3 


16=24 
The LOM =2*.3 248. 


8 =23 
14=2-7 
The LCM = 2°.7=56. 


4-4? 
10=2°5 
The LCM = 27-5 =20. 


Chapter 3 


68 


12, 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


9=37 

SOL ao 

The LCM = 2-37 -5=90. 
14=2°7 

Alm '2 * Sed 

The LCM=2 -3-7=42. 


i6=2* 
Ago? 3 
The LCM =2*.3=48. 


Whe J? 4 
36.=07.3 
Tha hOM e234 = 72, 


16 =24 
28=27-7 
The LCM = 24-7=112. 


30=2°3-5 
40 =23.5 
The LCM = 2°-3-5 =120. 


45 =32.5 
60 =27-3-5 
The LCM = 27-32 -5=180. 
3=3 

5=5 

10=2°-5 

The LCM =2-3-5=30. 
5=5 

10=2°-5 

20 =27.5 

The LCM = 27-5 =20. 


4=2? 

s=27 

1227.3 
ThELCM = 2°. = 24. 


3=3 

Mee Se ley 

18 =2-32 

The LCM = 27232 = 36. 


23. 9=32 
36 =22 -3? 
45 =5-3? 
The LCM = 22 -32-5=180. 


24. 9-37 
36 =22.32 
72 =23 .32 
The LCM = 23-32 =72 


25. 6=2-3 
O23? 
15=3:-5 
The LCM = 2-32-5=90. 


26. 30=2-3-5 
40 = 23.5 
60 =27.3-5 
The LCM = 23.3.5 =120. 


heise = Va 
252-13 
39'= 3.- 13 
The LCM =2:"3° 13 = 78. 


mise 73 
48 =2* .3 
Daa 7 
The LCM 24-37 =144. 


Objective B Exercises, pages 155-156 


9, 9=3* 
=7's3 
The GCF = 3. 


30, 6=2.-3 
133 2'5 
The GCF = 3. 


31, 18=2-37 
30=2-:3:°5 
The GCF =2-3 =6. 


a2. lo = 33, 
ce oes 
The GCF = 5. 


33. 14=2-7 
42=2:3-7 
.  TheGCF=2-7= 14. 
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34. 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


45, 


46. 
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25=52 
50 =2-52 
The GCF = 5* =25. 


fen" 

80 =24.5 

The GCF = 24 =16. 
17=17 


Sse by 
The GCF = 17. 


roa sey, 
SDD ult 


' The GCF = 1. 


Or 
35=5-7 
The GCF = 1. 


ep 
56028: 
The GCE =27 =4, 


122273 
80 =24.5 
The GCF = 27 =4. 


12 =27 -3 
Feet 9 
The GCF =2724 


16 =24 
60 =2°.3-5 
The GCF = 22 =4. 


24 =23 .3 
30:22.3.5 
The GCF =2-3=6. 


16=0" 
D807 
The GCF = 2? =4. 


24 0.3 
56 0 37 
The GChe0° ss 12" 


30 = 25575 


40 22? 08 
The GCF =2-5=10, 


70 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


54. 


ao 


56. 


Chapter 3: Fractions 


45 =37.5 
75 =3-57 
The GCF =3-5=15. 


12=22.3 
54 =2-3° 
The GCF =2:3=6. 


6=2-3 
10=2-5 
12=27 .3 
The GCF = 2. 


ape 

12 =22.3 

20 =22.5 

The GCF = 27 =4. 


6=2°-3 
151235 

36 22° 13" 
The GCF = 3. 


15234 
20 =2?7-5 

30 =2-3-5 

The GCF = 5. 
Pies 7 

63 = 32-7 

84 =22 .3.7 

The GCF =3 -7=21. 


es 3 
28= 22.7 
48 =24.3 
The GCE = 27 = 4. 


S420 <3 
86 2030 
6050 93°5 


GheiGCr = 2° 312 


Aiea 

56 =2°-7 

aD Ea 

The GCF = 2° =8. 


Objective C Exercises, page 156 


57. Strategy To find how often the 
machines are starting to fill a 
box at the same time, find the 
LCM of 2 and 3. 


Solution 2=2 
3=3 
The LCM = 2-3 = 6. 
Every 6 min, the machines will 
start to fill a box at the same 
time. 


58. Strategy To find the number of pairs to 
be packaged together, find the 
GCF of 3, 6, and 12. 


Solution 3=3 
62273 
12=27.3 
The GCF = 3. 
Each package should contain 3 
pairs of stockings. 


59. Strategy To find the number of copies 
to be packaged together, find 
the GCF of 75, 100, and 150. 


Solution 75 =3-5? 
100= 27.5% 
150 = 2-3-5? 
The GCF = 57 =25. 
Each package should contain 
25 copies of the magazine. 
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60. Strategy 


Solution 


61. Strategy 


Solution 


To find the amount of time for 
both of you to be at the starting 
point, find the LCM of 4 and 
5. Use a model to find the 
number of times you will pass 
your friend. 


4=2? 

S=5 

The LCM = 27-5 =20. 

Both of you will be at the 
starting point in 20 min. 

You will swim the length of 
the pool ten times (20 + 4 = 5 
laps). You and your friend will 
be a the same point at the start 
and at the end. Thus you will 
pass your friend each of the 
other eight lengths of the pool. 
You will pass your friend 8 
times. 


To find the time when all 
sessions begin again at the 
same time. 

— Add the time of the break 
(10 min) to the 30-minute 
and the 40-minute session 
to find the time for each 
session including the 
break. 

— Find the LCM of the two 
sessions found in step 1. 

— Add the time found in 
step 
2 to 9:00 A.M. 


30+ 10 =40 

40+ 10=50 

40 =2> +5 

50:= 2:57 

The LCM = 23.5? = 200. 
200 min = 3 h 20 min 

9 A.M. + 3 h 20 min 

= 12:20 P.M. 

All sessions will start at the 
same time at 12:20 P.M. 
Lunch should be scheduled at 
12:20 P.M. if all participants 
are to eat at the same time. 
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Critical Thinking 3.1, page 156 


62. x and y are prime numbers. 
The prime factors of x are: x 
The prime factors of y are: y 
The LCM ofx andy isx - y= xy. 
The GCF of x and y is 1. 


63. x =x Ee 
2x =2-x 
The LCM =2:-x=2x 
The GCF =x 
Section 3.2 


Objective A Exercises, pages 165—166 


4 
1. 5 
| 
Ds 8 
aa 
4 
4, 7 
4,1 
5 213 
aca 
6. $23 
13453 
‘Te ee: 
P50 oS 
g. P34 
Bag ee 
-122 
] 
Tanta 
10. 3) 14 5 =As 
-12 
2 
yu = 
11. 5) 20 Se 
=F 
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3 18 ya oe 71 
12. 6)lBs> 6? 22s 1, )ead (8 
=18 = 
: =) 
2 097 7 0 
e .15)320 = =25 
7 a Ee is. £19 
2 
Laer ae 1 
ieee =, 105 3 
ai 24. 14939 24-214 
—0 ee 
1 ri ‘ 
7 5, 8=1 
15. 8) 56 38 7 8 
=56 
0 26. =I 
3 9 
16. 9) 27 a 3 27. 3) 28 28 of 
=27 =27 
0 1 
! Di 8 8 43 3 
8 zy 
2 
Seay! 1_ (4:2)+1 $41 _9 
: 2 G-4)+2 20+2 _ 22 
19. 5 5 12-22 7.5)+1 
. 5) Re 
=10 | 31. 54 -2-5)+1 = Wel _U 
2 
3-3)42 
io Re} TE 
20. 8) 19 8 =23 
=e 4 -2)+4 1044 14 
: 33. 23 =" Sane 5 
18 
2181) : 18 _18 34, o3 = O43 _ 4843 _ 51 
oe 
: 5 (6:7)+5 4245 47 
qi 356 Ue hen Mie a6 


1 AS) Ast 2465 
36. 94 = =e 
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oT. 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 





Objective B Exercises, pages 166-167 


49. 


50. 


Sl. 
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12+2=6 
i166: 
Zz 276 Sh2 

3 is equivalent to 4. 
20+4=5 

De Lo) 

4.5 ~ 20 

30 is equivalent to t ‘ 


kr > 


24+8=3 
oie ede oo 
S95 8-35 24 


74 is equivalent to 3 : 


lo 


52. 


§3. 


54. 


Ses 


56. 


57. 


58. 


«59. 


60. 


61. 
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44+11=4 
oo ao 4 236 
it thee 44 


36 is equivalent to a ! 


51+17=3 
oe ens ae 
bromiyeaies | 


st 


is equivalent to 3° 


Sis 
@Q 


| 
— 
a 

ll 
Ww 


= 


is equivalent to 16° 


Bho abe & 
a 
ON 
1S) 
| 
> 
oo 


wiry Y 
ae 
Ww 
te a 
eae 
ole 


Z 


is equivalent to 3 


Shs 


74 


62. 


63. 


64. 


65. 


66. 


67. 


68. 


69. 


70. 


71. 


fe 


ds 


74. 
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4:4 16 
~ 9.4 ~ 36 


36 is equivalent to 5 


6 


49 is equivalent to 7 


in is equivalent to é ‘ 


939 3 ty 33 
"6. MIS 33 


2 
77. 2=0 
78, 7 =0 

799, 2-231 J 
go, 30-238 
gi, 19 =1 

92. $4 =1 


s3, 41-24 


ih 
84. 35 =35.71-3 
os tlie oe 


6 ee 


87. uP 
88. 96 9-2°3-3 
STR, - eeepc eat 
20K so 222 
oy cras Se a 
1 
oi, 2a oes 
a: 


oo, 4g -204 2 
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Ww i] ee 2 | B 6 <8 Objective D Exercises, pages 168-169 
"12 36. 1ace ; : 
21 528 119. Strategy To find the fractions, write a 
36 < 36 fraction with 250 in the 
2 sin numerator and 2,000 in the 
12 ~18 denominator. Write the 
eee eek 77 fraction in simplest form. 
112. = = 
2B fu a Solution 2805 =a-a452 hs 3 = 4 
88 a 88 5 . . . . . . 
Loe 250 Ib is ¢ of a ton. 
bio 38 
120. Strategy To find the fractions, write a 
113. 4 aa #2 j . 2 fraction with 6 in the numerator 
36 35 and 16 in the denominator. Write 
15245 the fraction in simplest form. 
AS aL 
es coc) thy ee ees 
se Solution 16 =D = 8 
114. 3-22 H-# 6 ozis 3 of a pound. 
4 
3 <3 121. Strategy To find the fractions, write a 
oe fraction with 50 in the 
apak3 numerator and 60 in the 
Sie Stic 80 denominator. Write the 
2 = fraction in simplest form. 
115. 76-744 9-144 av P 
44> 144 Sotuion 59 = 52:5:5,_5 
6 >3 The history class is - of an 
hour. 
116, 4= 4 t- a 
Dn 2D 122. Strategy To find the fraction, write a 
30 <30 fraction with 8 in the 
oe Li numerator and the number of 
2 hours in one day (24) in the 
denominator. Write the 
117 eee) elo ee fraction in simplest form. 
* 8 80 20 80 
. Ser 9362 ey 
3H 3h Solution AA 39-903 73 
3 <13 8h is + ofa day. 
& a a4 
118. 79 =50 25-50 


ole Sha sk» 
V 
hvk Ste 


V 
N 
Nn 
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123. Strategy _To find the fractions, write a fraction with 18 in the numerator and 24 in the denominator. 
Write the fraction in simplest form. 


ASrret ded 3.i6 «3. 
Solution 4 =F 97.3 = 4 
18 karate gold is 3 pure gold. 


124. Strategy To find which service is more important, 


1 
—Rewrite the food quality fraction q asa fraction with a denominator of 100. 
Lo 
— Rewrite location fraction 50 asa fraction with a denominator of 100. 


— Compare the two fractions. 


P1635 25 
Solution’ 4 = 4.95" 100 
Braddi2e 126 
50 50-2 100 
26 25 
SS 
100~ 100 


The location was more important than the food quality. 


125. Strategy To find which criterion was cited by most people, 
— Rewrite each fraction as a fraction with a denominator of 100. 


— Compare all the fractions. 
Y 1525 25 
Solution 4° 4.95 100 
1d £13226 
50 50-2 100 
4 44 ~~ 16 
nares a © 100 
24) (dears 8 
25 25-4 100 
a0 dae ie 
25 25-4 100 


26 ree. 1Ge te 8 3 
— > —— > —_ > —_ >» — > — 
100 100 100 100 100 100 
The location was the most cited criterion. 
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126. Strategy 


a. To find the fraction, write a fraction with the number of spades (13) in the numerator and the total 
number of cards (52) in the denominator. Write the fraction in simplest form. 


b. To find the fraction, write a fraction with the number of aces (4) in the numerator and the total 
number of cards (52) in the denominator. Write the fraction simplest form. 


Solution 


ees 


ie = 
Seog 4x1 4 
Spades are 4 of a standard deck of cards. 


4 


g 2 ] 


nese 0-2-1313 
Aces are i of a standard deck of cards. 


127. Strategy 


Solution 


128. Strategy 


Solution 


To determine if you answered more or less than 3 of the questions correctly: 


— Write a fraction with the number of questions answered correctly (42) in the 
numerator and the total number of questions (50) in the denominator. 


— Rewrite a as a fraction with a denominator of 50. 


—>Compare the two fractions. 


42 
50 

ee sesso 
107 10-575 
42 . 40 

50 ~ 50 


You answered more than & of the questions correctly. 


To determine if you will pass the exam: 
— Write a fraction with the number of questions answered correctly (150) in the 
numerator and the total number of questions (200) in the denominator. 


—Rewrite a as a fraction with the denominator of 200. 


— Compare the two fractions. 


150 

700 
0 
10 ~ 10-20 ~ 200 
150 , 140 

200 ~ 200 


You will pass the exam. 
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129. Strategy To find which is a more serious problem, 
9 
—Rewrite the job market fraction a5 asa fraction with a denominator of 100. 


J 
— Rewrite the quality of their children's education fraction 0 484 fraction with a 


denominator of 100. 
—>Compare the two fractions. 


9 94 36 
Solution 25 25-4 100 
775 35 
20 20-5 100 

36) °35 

ee Soe 

100 100 


' The job market was a more serious problem than the quality of their children's education. 


130. Strategy To find which is a more serious problem, 
a 
Rewrite the having enough time to spend with family fraction 5 asa fraction with a 


denominator of 50. 


2 
— Rewrite the staying in good health fraction 5 asa fraction with a denominator of 50. 


—>Compare the two fractions. 


23 
Solution 59 
2_ 2-10 20 
5 5-10 50 
23 20 
— =i ——_ 
50 50 
Having enough time to spend with family was a more serious problem than staying in good 
health. 


© Houghton Mifflin Company. All rights reserved. 


80 Chapter 3: Fractions 


131. Strategy 


Solution 


132. Strategy 


Solution 


133. Strategy 


Solution 


To find which concern was cited by most people, 
—>Rewrite each fraction as a fraction with a denominator of 100. 


— Compare all the fractions. 


9 9-4 36 
25 25-4 100 
1313-2 26 
50 50-2 100 
1 1-50 50 

2 2-50 100 
23 23.2. 46 
50 50-2 100 
9 9-4 36 
25 25-4 100 
ep MATES IGS 
20 20-5 100 
2. 2-20. 40 

5 5-20 100 


50... 46. 40 36.9 436.0.35 26, 21 
— > — > — > — = — > — > — > 
100 100 100 100 100 100 100 100 
Having enough money to pay bills was the most cited serious problem. 


To determine the fraction: 

— Find the number of attempts he did not have a field goal by subtracting the 
number of field goals (36) from the number of attempts (63). 

— Write a fraction with the number of attempts he did not have a field goal in the 
numerator and the number of attempts in the denominator. Write the fraction in 
simplest form. 


63 — 36 =27 

iE 

6355373277 

4 of his attempts did not result in a field goal. 


To determine the fraction: 

—Find the total production by the six states by adding the amount produced in 
Maine (175), Michigan (75), New York (200), Ohio (100), Vermont (375), 
and Wisconsin (75). 

— Write a fraction with the production in New York (200) in the numerator and 
total production in the denominator. Write the fraction in simplest form. 


175 + 75 + 200 + 100 + 375 + 75 = 1000 
200 5-5-2-2-2 1 


1000 5-5-5-2-2-2 5 


] 
5 of the maple syrup produced was in New York. 
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134. Strategy To determine the fraction: 


—Find the total production by the six states by adding the amount produced in 


Maine (175), Michigan (75), New York (200), Ohio (100), Vermont (375), 
and Wisconsin (75). 


— Write a fraction with the sum of the production in Wisconsin (75) and Michigan (75) in 
the numerator and the total production in the denominator. Write the fraction in 
simplest form. 


Solution 175 + 75 +200 + 100 + 375 + 75 = 1000 Pp 
75 +75 = 150 
S50 S50 S' oo 
1000 6525*452*2-2- «20 


0 of the maple syrup produced was in Wisconsin and Michigan. 


135. Strategy. 
a. To determine the fraction: 
—Find the total of the monthly expenses. 
— Write a fraction with the amount spent on entertainment in the numerator and the total 
of the monthly expenses in the denominator. Write the fraction in simplest form. 


b. To determine the fraction: 
—Find the total of the monthly expenses. 
— Write the fraction with the amount spent on taxes in the numerator and the total of the 
monthly expenses in the denominator. Write the fraction in simplest form. 


Solution ; 
a. 325+ 150+ 100+ 700 + 550 + 175 = 2,000 


ee emi et nd 

2,000 ~ 2-2-2-2-5-5-57~ 40 

a of the total monthly expenses was spent on entertainment. 
b. 325+ 150+ 100 + 700 + 550 + 175 = 2,000 


th Tp te 53) ae ple 
2,000 ~ 2-2-2-2-5-5-57 80 


5 of the total monthly expenses was spent on taxes. 
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Critical Thinking 3.2, page 170 


136. 


137. 


138. 


Substitute 2 for x in the given inequality. 


<— Build the fractions to a common denominator. 


cols cole 


34 <7 Compare the numerators 27 < 32. 

The expression is true when : is substituted for x in the inequality. 
Substitute a for x in the given inequality. 

X<G 


<+ Build the fractions to a common denominator. 


la ke 


4 
9 
<8 Compare the numerators 15 < 16. 


WwW 
ON 
W 


The expression is true when “ is substituted for x in the inequality. 
P 12 


Since any negative number is less than 4 es <4 is true for any negative number. 


The number of squares crossed by the diagonal for m rows of n squares is m + (n — 1). 


Strategy To determine the fraction: 
—»Find the number of states in the United States that begin with the letter A. 
— Write a fraction with the number of states in U.S. that begin with the letter A in 
the numerator and the total number of states in the U.S. (50) in the denominator. 
Write the fraction in simplest form. 


Solution There are 4 states that begin with the letter A: Alabama, Alaska, Arizona, Arkansas. 


$e of the states in the U.S. begin with the letter A. 
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139.- a8 <Sales inthe Northeast in 1996: 4 


Sales in the Northeast in 1997: 3 
Byes Oat, 3 3:3 

- ses 10& 10.3 = 3 
soot 
= 3h 
0 


Loh 
V 


1 


”n 
B 


ales in the Northeast were a greater fraction of total sales in 1996. 


b. Sales in the Northwest in 1996: 6:4 
Sales in the Northwest in 1997: 4 
Let. ee 16> 6° 
66°35 30 SF. 0°60 — 30 

x 
mest 


~% 


Sales in the Northwest were a greater fraction of total sales in 1997. 


140. a. The midpoint or halfway point between 2 and 4 is one-half the sum of 4 +4 : 


1€-4}46)3 


The diagram below also indicates that the midpoint is 4 ; 
te 

iS = a 

a 4a 4a 


b. The diagram below shows p and q evenly spaced between A and B. The point p is 4 of the 
distance between A and B. 
1 9 5 
a ee tee 
Sutube koe & 
i -?)} cE @)-4 a 
3 by 3 
Add + to ? tofindp. $+ 
Add + to $ to find g. 5 + 
6 
be 


Thus the two fractions 7 and f are evenly spaced between ? and § : 
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Objective A Exercises, pages 181-183 
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| © t~Joo 
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ade ee 
23. Ae SoA te 
=2 


24. -75+ 


6 toe =) 


5 
26. t+(4)}-4 + 


28. -5+ 
=35 


Zz ON, ie 25 
29. 3+6 J 4=3+6 +4 
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30. 


31. 
32. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


Section 3.3 85 


ee ne 
= 275 +375 +175 


ii See 
= 699-745 


86 


41. 


42. 


43. 


44, 


45. 


46. 


47. 


48. 
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36° 36 
_ -21+(20) 
eer 36 
atl.) 

3 36 

Soe 44 vole 
375 +29 =39G42 94 
meee 9 oP). 
= 54-934 

a ee oe eth eh 
Mer oe 
= 117g =12 78 


7] S13 gh 


50, 744 aah +54 


$1,277 y 


52. x ty 


53. x+y 


54. x+y 


55. x+y 


56. x+y 
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a X ty 64, xt+ytz 


my S20 — —— 
te Loy SS 27g +5343 = 274 +549 +374 


58. x+y 


59, x+952 


nN 
5 


Ol. 74 Vez 


62. XFVtZ 


63. xtyt+z 





Yes, -4 is a solution of the equation. 
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l 


a 


of all veterans are veterans of the 


Vietnam War or Persian Gulf War. 


1 


o 


of all veterans are veterans of World 


War II or the Korean War. 


Objective B Exercises, pages 183-186 


e 


87. 
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es es 
91. -3- oat -=) 


n 4 ta 


93, 4t4-255-=2.6 =24 

94, 345-15 =25 =24 

95. 84 

96. 65-4=2 
oa 


97. 8 


Ge2)- <2) . 1b 
234 
bw oS oe 


py4 5234 
100. 6-25 =55-25 
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ste, 
=54 

bi) arg eae 
5-2 7g =47g 278 
pat 
= 278 

2 ae ee 
73-42-64) _ 43 
oO ea 
=2%-24 
ate) ey lL 
=24=24 

= 1 tf LO 17 
2h 1094 sata Oe 
= 1154-1054 
ai 

24 

1 1A 3. 
164-117 = 1675-11 
_1<16 a9 
ep 
= 449 

‘ge AG ee et 
63 -1g =694-1%4 
eden oe 

24 34 
ey 

135 3S ial ae LY 
173-26 = 173-212 
el ies lO 
ae 1 
BATS 


614 ee. 
= 979 - 879 
Sheth 
0 
5.47 J20ifg 21 
564g dd ar 4 
= ASS AZ 
= Aad 
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112. 
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114. 


115. 


116. 


117. 


118. 
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eee) 
iDdenO—— 12) &9 
Baul fe 
B30) 36 

—21-28 _—49 1 


= oe) 
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oes 
aad 0 
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0m a0. > LO 
ME (4 =] = 
Bets Sis 
Sees 
34-34 
_21-(-16) 
=e 34 
—214+16 =5 3 
p46 =A Od 
BL 8\ =l1 -8 
aaa oy se (9 
earl iG 
Sie a8 
Pt (16) 
aml S 
_-—3+16_ 13 
——ags | 
Baka lee a Pol* 
8-lq5 = 719 -! 77 
Ee 
= 675 
ees te pls «oe 
9-539 = 849 — 20 
A 
20 
x—y 
Ria 8253 _') 
ie O50 3 
x-y 
eae 


ie seas. 
Lao Jee 2a te) 
_-ll- 

capi LD 

ie st 41 
Me pee eS 


120. x-y 


121, x-y 


122. x—¥ 


123. x- 


124. x-y 


125. 
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126. x-y 134 
2 oe, ia so; 3. ; 
"3 26 = 16-2 T6 
= 
127. x-y 
Oo faa 158 SS. 
oe o-= i016 
ates? 
10 5 Yes, 3 is a solution of the equation. 
128. x-y 
4 bona 135, ee yl bed 
bo 16 -OlR” lig : “ 
= 57% 2 5rd leas 20 
129. —e ee =12 = 3+) a bi 
5-24=44- 20 20 
ga 4g -29 Lae 
~72 207 20 
9 Set F z 
Yes, — 5 isa solution of the equation. 
130. x-y 
a ea) 2 
zal 
=3¢ 0 
131. x-y 
oe ne es 
02, ep) 
a 
132. x-—y 
Ge Ge Gate pid 
ee. as 15 1 ut eee 
=275=25 Sis 1S 
as The difference between the fraction of 
4a. 31 = ersonal income taxes and corporate 
4 income taxes is 75 . 
5 
$ ie, 20825: 86-19 
> 138. 275.7 Fe Fe Fe 
4 xe Sr] 25uy 7D TS 7S 
5 The difference between the fraction of 
4] 31 + 15 Social Security category and miscellaneous 
5 19 
4| 46 sx 
5 | 30 taxes 1s 75° 
4 | 23 
5 110 
A 23 
y- 207 10 
No, -4 is not a solution of the equation. 
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Objective C Exercises, pages 186-188 


139. 


Strategy 


Solution 


140. Strategy 


141. 


142. 


Solution 


Strategy 


Solution 


Strategy 


Solution 


To find the amount of property owned, subtract the amount sold (4) from the amount 
originally owned G1) 


Loa ee 
34-14 =34-14 
Be oe 

=24-14 

ee 
=14 
You now own i? acres. 


To find the length, subtract the 24 -foot piece from the length of the original board (6). 


ota tag 
34 


The remaining piece of board is 34 ft long. 


To find the number of hours still required, subtract the number of hours already 
contributed (2 7 from the original amount required (20). 


Lee 
ie =124 
=7%4 


74 h of community service are still required. 


To find how much farther the horses run in 
—»The Kentucky Derby than the Preakness, subtract the distance the horses run in 


the Preakness (4) from the distance the horses run in the Kentucky Derby 
4 
(4) 
— The Belmont Stakes than the Preakness, subtract the distance the horses run in 
the Preakness (3%) from the distance the horses run in the Belmont Stakes (3) 


2 
ae Ip =t 
La eee igeiG 16 
fii asad Se 
Dale = Liges ta = 16 


The horses ran nik mi farther in the Kentucky Derby and = mi farther in the Belmont 


Stakes. 
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143. Strategy To find the amount of weight to gain: 


4 
— Subtract the amount gained from the goal amount (15). 


— Add the amounts already gained (44 +3 3) : 


Solution 44 +34 = $34 =73 -84 
des ater a 
15-384 =144-84 =64 
The boxer has 64 lb left to gain. 
144. Strategy To find the amount of roofing that remains: 


—Add the amounts already done 4 +4 : 


— Subtract the amount ready done from the total job (1). 
_ To determine if the roofers can finish in another day, compare the amount already done 


a 
Solution 44} =f+H= 5 
high wil? 007. a5 
iy ec We reed | eae Be) 


3 of the roofing job remains to be done. 


Since a is less than 4 , the roofing can be finished in another day. 
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145. Strategy 


a. 


To find which response was given most frequently, compare all the responses. 


2 1 1 : 
To find the fraction, add the fractions of those who cook 0 & ed (5) and 2 (=) dinners at 


home. 


i dd the fracti f th h Bigs Aes and 7 | dinner 
To find the fraction, add the fractions of those who coo 100 4 100)” 100 


1 
at home. Then compare the result to (5) : 


Solution 


a. 


aS 

25 100 

len 5 

20 100 

1 10 

10 100 

Seto 

20 100 

21) 19 seril Seet 132 10 9 8 5 
— > — > — > — > — > — > —_ > — 
100 100 100 100 100 100 100 100 
The response that was given most frequently was 5 dinners at home per week. 


Dike 1 8 > AO 223 
— +— +— =— + —_ + —_=— 
25 20 10 100 100 100 100 


The fraction of the adult population cooking two or fewer dinners is ae : 


21) eo oes 
100 100 100 100 
1 50 

2 100 

49 50 


— << ——_ 
100 100 


The fraction of the adult population cooking five or more dinners is aid . This is less than half of 


the people. 


146. Strategy To find the amount earned: 


— Add the times worked (4 +5+3 2) 
—Multiply the hours worked by 7. 
] 


EE Cao 
Solution 4 3 ae +3 3 =123 =13 


13-7=91 . 
The student earned $91. 
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147. Strategy 


os 
a. To find the difference in GM stock, subtract the low [5 93) from the high [>4 3) : 


2 
b. To find the how much greater Toyota’s high was than GM’s high, subtract GM’s high [54 ;) 
) 1 
from Toyota’s high [108 ;| ’ 


Solution 
5 3 5 7 


3 maiaso2 Soy? Seo 34." 
tee es RS 8 


7 
The difference between the high and low for GM’s stock was $ 34 8° 


b 1081-942 =1082 942 = 49> 
4. 8 a ae ae 


Toyota’s high was $ 49> greater than GM’s high. 


148. Strategy To find (a) the smallest difference and (b) the greatest difference: 
— Estimate the difference between the high and low for each stock. 
—Find (a) the smallest difference, and (b) the greatest difference. 


Solution Ford: 59 —-40 = 19 
GM: 95 — 60 = 35 
Honda: 91 — 65 = 26 
Toyota: 108 — 55 = 53 
NINVO32 obo 
(a) The smallest difference between the high and the low is Volvo. 
(b) The greatest difference between the high and the low is Toyota. 


: La : 
149. Strategy To find the feet of fencing, replace a, b, and c with 6 7 102, and eS in the given 


formula and solve for P. 


Solution P=a+bt+c 


] 3) ] 1 o 2 1 
=6—+10—+12—=6—+10—+4+12—=29— 
£ ra 4 2 4 a 4 2 


The number of feet of fencing needed is 29 ft. 
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150. 


151. 


152. 


153. 


Chapter 3: Fractions 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


; a a te ; 
To find course length, replace a, b, and c with ae a2 Ti and 2 5 in the given formula 
and solve for P. 
P=at+btc 
! 1 3 iD 5 1 


2 
P=4—+4+3—+2—-=4—+4+3—+2—=10— 
10 10 2 10 10 410 2 


The total length of the course is 10- mi. 


‘ 1 in; 5 
To find length of wood beams, replace a, b, and c with 25 : wake 5° and DS in the given 
formula and solve for P. 
P=at+bte 
3 1 1 3 2 2 3 


Pads taal s a tll 1 2s 
Ci eg a Ne eRe a aed 


The total length of wood beams needed is 55= ft. 


To find the gain per share, replace S by 294 and P by 234 in the given formula and 


solve for G. 


G=S-P 
~793734 
G=294-23% 


=798_ 734-65 
G =29-9 -233 =6% 


The gain was $62 per share. 


To find the loss per share, replace P by ot and S by 64 in the given formula and solve 
for L. 


L=P-S 
oa oF 
L=94-6% 


i=9% —6% 
— il ae — 
L=80 64=23 


The loss was $23 per share. 
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154. Strategy To find the loss per share, replace P by 375 and S by 3 12 in the given formula and 
solve for L. 


Solution L2=P-S 


= 5 
L=374-313 
378 _ 312 
L=378 —31¢ 
= a 
L 64 


The loss was $64 per share. 
Critical Thinking 3.3, page 180 
155. No, because the parts are not equal in size. 


156. Fractions with the same denominator are added by adding the numerators and placing the sum over the 
common denominator. 





157. 4 is 3 squares. 3 is 20 squares. 


No, + +2 of the rectangle is not 24 squares. 


When the figure contains 48 squares, 4 is 6 squares. 2 is 40 squares. If there were 16 squares, 4 and 
> 


5 could not be illustrated (unless fractions of squares were used). 


The possible number of squares that could be used to illustrate the sum of ¢ and 2 include 
24, 48, 72, 96, ... The list includes all the multiples of 24, or the common Pea of 6 and 8. 





© Houghton Mifflin Company. All rights reserved. 


Chapter 3: Fractions 


Section 3.4 
Objective A Exercises, pages 199-201 


98 


|S ro 
nN — 
a wn to oS 
ens a co Log) . 3 
i SS e WwW 
a | a x Ea Ve ay 
AID en Q taeda als “| : ! Re 
Wo alen Beara oles ol “IE She No 2 wie —— 
. oO lo 
= tet JIA po oops 1 ott PS Tt A | & 4 As a ) i S38 
ae coll acl a eee | oh We th, weet Ho iI | l I 
2 S = a = = z 
o— aN 
ea] - mn 
¢. & | 


=e ~ HA yen oS oS 
ae ae +f AS AN Ia 
co IN : ore Cy: N es 

wen . —{ IN Qn qQy'o EO Il ha II nas ae I 
4 seen GI jee SI a A ct tee rare SIS mo 
Her oop NOM AAR cope = sk oh gained or 7 


KO 
II lI enjoo || II | II II no tl II i} aoa Il II ape 7 1 i — 


+ wi ‘Ss ~ 6 a Ss 


© Houghton Mifflin Company. All rights reserved. 


i 
ub) 
0 


Division by zero is undefined. 


99 


Section 3.4 


_—™ aS i ameN 
No} woo “Oloo COICO 5100: io 
I a Qe mF a= ms w- 
= 
alas pole + a7 ue <a emee? — a Pics Le ? 
. \ S]+ | A =|N | cn ——— = a + 
S CO : i im s|. “a II Selo aa “Icn “I 
: 1 o 00 AI po . 
l — st =, MM aed = 8 enjoaes ode 1 1 wm 
| I 
aa AN i i iN t+ iN ll Ye ra 
S : II = : a | Sa Bie in | as cn = Va Ee 
— oolo 0 » AN Re = \ J a — Se NL Are : aN = 
el j + = Sh . | | | | | \o 
= = se Se digey ache a 
— il I cals || II wait II ll \ I I N I I II | \ iH I} | 
6 é ro) mi S 4 i 
a a a a “A ” “ 
es 
io \ — 7 \ 
w~ 
ae a en noo iN 
A : ; 
P . és oe or 
-” “|: 
a ih Ch AN m~ enn oe 
Seen No) | “ i a. ay : va) 
eae cn Ar _ fo I Wa ~|o Woo IN : 
Coe s ‘oO eats lat NN]: | a) 
IN «fen Se ian mien —— iN AS « Sues ee 
spe SIA Pele el PS fe | os a —~ Te 
to I Bh Mpo “1 YO rs mIN °° en wen 
si . et ~y . ™ ef - . ~ 
SA fea eto TEE Ie ton EI | eh tay I ada a de) 4 . ted 
Qin II I wm {I II | I I II me iH} II —S = |I lI Il WO Il : Il 
a Se = a , . e 
= “AN nN nN a a a 


© Houghton Mifflin Company. All rights reserved. 


Chapter 3: Fractions 


100 


t™ 
— 
em ; 
ent Doo 
wien pall 
enn ait 
Seale - aes 
AIM a (a 00 
By CN se 
| tt 4 | 
= ai 
vr + 
fo 
*S 
o. By 
i} a 
i) = 
\o|t~ > 
a” + wu) 
") a” a 


0-17 


co IN HN 
idl a i 


ee 


zi 


fae 


A 


5-0-0 -3 


cn HN 


I 


oojen 
oe 
ree 
AU co, AT II 
Sool ci 
att en 
ene ft oN oe 
+ 

w+ 


ooh 
Ma 
AF 
es 


cn Il 


oa. 


“19. 
1 


-10 
8 21 
— 3:7 


fats t 


47. ae aed 


are 

c= Yo 

+ wa 

peal —10 eax 
Ye re al i = on 
* a= AN il se “|Q il 

Se Yen jen Yen . t+ lant 
ns! \ | ss | | 
foe) HI iH H] GN Il II i 
a S 

om + 


© Houghton Mifflin Company. All rights reserved. 


101 


Section 3.4 


Woo 
\oIw 
Qt 

cn 

= 0 

\| N 

. \o 

wyeo “InN — 

Nn To ‘Olen : 

PERS I 
we” t™ cn io . 


ee 
Cyn 
Na 


II 
oe 


oes 


ms 
—IN 
rm 
a 
wv 


4e el 
IN nN =n 


nm 


aAIN 
a 
N -]° 
i a a 


/Y 


+n Cre Se On 


a+ 


oir || 


aie rol 
eo 


\o 
i 

MM. 

N 


oS = 


— 


ae 


Sot 


(627) 


39.03-33 


16°2 
ee? 
eer 


12 


© Houghton Mifflin Company. All rights reserved. 


102 


61. 


62. 


63. 


64. 


65. 


66. 


Chapter 3: Fractions 


To find the amount spent on 
housing, multiply the housing 


Strategy 
’ 13 : 
fraction | — | by the income 
45 
(45,000). 


13 


Solution 45,000 es = 13,000 


The typical household spends 
$13,000 per year on housing. 


To find the amount spent on 
food, multiply the food fraction 


(2) by the income (45,000). 


Strategy 


Solution 45,000 = = 6,000 


The typical household spends 
$6,000 per year on housing. 


xy 


pe See, 
Bae 29293") 


peer 
48 


67. 


68. 


69. 


70. 


71. 


72. 


© Houghton Mifflin Company. All rights reserved. 


Section 3.4 103 





No, -4 is not a solution of the equation. 
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82. 


Chapter 3: Fractions 





Yes -4 is a solution of the equation. 


Objective B Exercises, pages 202-204 


83. 


84. 


85. 


86. 


87. 


88. 
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| 
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on es 
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alr 


ula Se” 


5 


an 6 
one | 


0+$=0-2=0 


Zero divided by a non-zero number is 0. 


ve jieis 
Oe a 


Zero divided by a non-zero number is 0. 


89, (4) --¢-4) 


» @i-€9 





91. -~ + C23 3 
ZS 


6 
» AGEs 
5 


= Pedodt 


94, 4 + (8) 


Division by zero is undefined in -4 : 
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72-213 


133 


3-3.9-3-13 


13 


io 


las 
130. -104+ (4; 
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Division by zero is undefined. 


Division by zero is undefined. 


0. 
4 +12 


134. x+y 
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a 
2 
143. Strategy 


Solution 


144. Strategy 


Solution 


Section 3.4 109 


To find the number of servings, divide the net weight of Kellogg Honey Crunch Corn 
Flakes (24) by : : 


Bee eens See 
Sch eo) oe co 


There are 32 servings in a box of Kellogg Honey Crunch Corn Flakes. 
To find the number of servings, divide the net weight of Shredded Wheat (18) by 12 ; 


ee ee 
Deateetest ssi a. 5 


There are 142 servings in a box of Shredded Wheat. 


Objective C Exercises, pages 204-206 


145. Strategy 


Solution 


146. Strategy 


Solution 


To find the length of time, multiply the length of time for one chukker (5) by 4. 


7h de te ek = 36 
cs 2A Shek 
Four periods of play takes 30 min. 


To find the number of days, multiply the number of days in one lunation Qo4) by 12. 





ess eGo 2 ous uti 
peor aaa acer 
There are 354 days in one year of the Assyrian calendar. 
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147. Strategy 


148. 


149, 


150. 


151. 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


>To find the number of feet in one rod, multiply the number of yards in one rod 
(5) by 3. 

—»To find the number of inches in one rod, multiply the number of yards in one rod 
65) by 36. 
te 1 eee 

Poe wer ee 
ae Loe 

One rod is equivalent to 164 ft. 


One rod is equivalent to 198 in. 


To find the number of miles traveled, divide the number of miles (275) by the number of 


gallons used ( 2 a 


4-22 221 Se = 
f 


The car can oa 22 mi on | gal of gas. 


To find the amount of time, multiply the number of hours cleaning per week (4) by the 
number of weeks (52). 


Ley de UES 
AS 32 = 5 oe ee 


The average couple spends 234 h a year cleaning house. 


To find the number of products, divide the number of minutes in one hour (60) by the time 


to assemble one product (7 4 } 


ee OU yy 80. * ~00s2 — 
GUNA) he Meee ie iS 2 = bese 
The factory worker can Lae 8 products in one hour. 


To find the number of house plots: 
— Subtract the number of acres set aside (3) from the total number of acres Qs4) 


to find the number of acres to be sold in parcels. 


— Divide the number of acres available by the number of acres in one parcel G } 


254 -3=224 
rd-9 45.4 45-4 | 
2 4 ea 


The developer plans to on 30 houses. 
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152. Strategy To find the amount of hamburger meat, multiply the number of hamburgers per person (2) 
by the weight of each hamburger ¢) by the number of guests (25). 


Solution 2.4.25 =4.t.23 -124 


You should buy 124 Ib of hamburger. 


153. Strategy To find the dimensions of the board, divide one side (14) by 2 and multiply the thickness 
G)e 
ry 2. 


Solution 14+2=7 


The dimensions when the board is closed are 14 in. by 7 in. by 1Z in. 


154. Strategy To find the length of the remaining piece: 
— Divide the total length (16) by the length of each shelf Gd) The answer is the 


number of shelves cut with a certain fraction of a shelf left over. 
— Multiply the fraction left over by the length of a shelf to determine the length of 
the piece remaining. 


er sO ee Oe LOle 
Solution 16+ 25S 7 F959 = 7 SHAS =6% 
BS ae ee 
$24 =3-3=33=1 
The length of the piece remaining is 1 ft. 
155. Strategy _To find the earnings, multiply the earnings for one hour’s work (12) by the number of 


a 
hours 6 7 


Ge 264-12. Be 12-33 . =i 


The oe of he ee s earnings is $318. 


Solution 


© Houghton Mifflin Company. All rights reserved. 


112 


Chapter 3: Fractions 


156. Strategy 


a. 


; 5 
To find the cost, multiply the Hilton Hotels stock price (s ;) by 200. 
To find the price, multiply the Four Seasons stock price [so ‘| by 300. 


; 1 
To find the cost, multiply the Marriott stock price [36 x) by 400. 


To find the cost, subtract the cost of 1,000 shares of MGM Grand from the cost of 1,000 shares of 
— Multiply the Four Seasons stock price [oo i] by 1,000 to find the ee 


— Multiply the MGM Grand stock price [333 : = by 1,000 to find the cost. 


— Subtract the cost of 1,000 share of MGM Grand from the cost of 1,000 shares of Four Seasons. 


Solution 


g-.200- 2° =1.725 
8 sl 


It would cost $1,725 for 200 shares of Hilton Hotels. 


624.300 ee asia. 675 
4 aes 


The price of 300 shares of Four Seasons is $18,675. 


62,250 — 33,500 = 28,750 
It would cost $28,750 more to buy 1,000 shares of Four Seasons than 1,000 shares of MGM Grand. 


157. Strategy To find the area, use the formula below, substitute 8 for L, 5 for W, and solve for A. 


Solution A=LW 


The area of the rectangle is a5 yd : 
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158. Strategy To find the area, use the formula below, substitute 3 for L, 15 for W, and solve for A. 


Solution A=LW 


Cot 

dia he 442 
ea 
eae 


The area of the rectangle is i mi’. 


159. Strategy To find the area, use the formula below, substitute 12 for b, 16 for h, and solve for A. 


Solution A = 5 bh 
a! 19.16 = 1.12.16 96 
A 2rd 


The amount of canvas needed for the sail is 96 m7”. 


160. Strategy To find the area, use the formula below, substitute 21 for b, 13 for h, and solve for A. 


Solution A= - bh 


qe i efigel 2B 
2 z I 1 
ie 
2 2 


The area of the vegetable garden is 136- i 


161. Strategy To find the number of bags of seed: 
— Find the area of the triangle, use the formula below, substitute 20 for b, 24 for h, 
and solve for A. 
—»Divide the area by 120. 


Solution A=—bh 


240 + 120 =2 
Two bags of grass seed should be purchased. 
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162. 


Chapter 3: Fractions 


Strategy _ To find the pressure, substitute 124 for D in the given formula and solve for P. 


Solution P= 15+4D 
P=15+4(124) 
p=15+4@) 
p=15+64 
p=2i4 


The pressure is 2 if pounds per square inch. 


163. Strategy _ To find the rate, substitute 4 Z for d and i4 for ¢ in the given formula and solve for r. 


Solution rad 
42 
eee ee 
r= id 49.71% 
erase 
OT g8 eae 
[4-3-9149 1 
i ae Ae 
The rate of the hiker is 34 mph. 


164. Strategy To find the amount of force, substitute 3 for u and 75 for N in the given formula and 


solve for F. 


Solution F=pN 
S75 
= Ri SRT 
Seer. 
i= 8-1 = 283 


It takes 284 Ib of force to push the crate. 


Critical Thinking 3.4, page 206 


165. Divide 34 by $e o find the number of 50-mile segments between the two cities. 
a 
8 


eet aye Da og Bo 
ag+ gee gae F=25 
Multiply 25 times 50 to find the number of miles. 
25 - 50 = 1,250 

The distance between the two cities is 1,250 mi. 
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166. a. Ifn is a positive even integer, 4 is a whole number. If n is negative even integer, tn is nota 
whole number. The statement is sometimes true. 
b. Ifn=3, nis an odd number and dn=4. 3= 3, which is an improper fraction. If n = 1, n is an 
odd number, but 4 in 4 -] = , which is not an improper fraction. The statement is sometimes 
_true. 
167. a. ete a Property : 
2°4=2 te 
inal 1 
ao 4 il uD, 
pl e ] 
2a AS a “3 
b. Associative Property 
1G.t)1.44)4.2-44-1 
2 NAS BP oe Ne Le rae Me 
PL hile tek tei, Log 
G4 Lo6-4)}4$=2+4-2 8 =16 
i, 7A 14 +4)-4 
we NA § “4/7 8 
c. Inverse Property 
T24=7-7=4941 
Section 3.5 : 5. 4x =10 
Objective A Exercises, page 211 3.2 =3 10 
1 x =9 x =25 
° 4 The solution is 25. 
ay ie 
ge: 6. 22=12 
x= 36 os 
The solution is 36. 4.32 =4 -12 
z= 16 
2. $= na ee The solution is 16. 
Rade | 
2-8=2-5 ae -2w=10 
16=y 
The solution is 16. | -$(2)) =: -§ (10) 
S w=-12 
3:13.54 The solution is —12. 
4(-3)= bhi 
-12=m Seo ae 
The solution is —12. (4) =-2(3) 
4. $=-2 tie ae 
The solution is —6. 
5 2 =5(2) 
n=-10 
The solution is —10. 
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10. 


11. 


12. 


13. 
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i 


The solution is 7: 


lI 
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\ol— 


WIN Old olin \oln 

II + 

™ ™~ ole 
I 
~ 
| 

\ol— 
+ 

Ol 


The solution is 4 ; 


Il 
Dkr 
| 
p|— 


BY Ry 
Il Ste 
I 

Al an 


i 
hs 
She 


S 
eI 
n — 

N 


Poe T 
e solution is wk 


Litvesaal 
mele ey 
4G) 4@) 
= 


The solution is 4 ; 


14. 


15. 


16. 


17. 


18. 


19, 


44)-4) 
The solution is -2. 
ow 

i 
3 6” $4) 
ned 
The solution is -4. 
Akt 

8 16 
1 4G8 
dee 

14 

The solution is zr. 
3,8 

8 5 
$C ACH) 
oo 


The solution is 1 r. 
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» oe MG 23. ~2x=8 
66 Ms 
_5 = =§ +(.2) 
% --¢4 
z=14 ae 2 
4 
i= = 
The solution is 14 9 
The solution is —% e 
21. -9c = 12 
= i2 
aes 24, -Sy=-2 
4 “4 
es 4 =F =--B 5) 
Cc =-—] end: A 
3 yates 
The solution is ie eae 
y= 16 
22. -10z= 28 The solution is x. 
=10z == 
—10 10 
aC 
Sarecd 
__94 
s= —2 5 


The solution is 24 ‘ 


Objective B Exercises, pages 211-212 
25. The unknown number: n 


a number minus one-third equals 


3 


: 
kr ae oe vob) 
5 
of 
wh 


+ 
+ 


At Ave NiH 


t= 


The number is 2. 


26. The unknown number: 7 


the sum of a number and one-fourth is 


The number is +. 
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27. The unknown number: n 
three-fifths times a number | is | nine-tenths 


eo 
oS 10 


2) 
5 
pe! 
me 
eee 
) 


The number is it. 


7 


ee 
3 10 


7 ek Cnlu2o—__ 


28. The unknown number: n 


the product of negative two-thirds and a number is 





b2n= 3 
4G)3@) 

4 

n=-i4 

The number is -i4 


29. The unknown number: n 


the quotient of a number and negative four is 
2 eat 
44 
+4)48) 


n=-3 
The number is —3. 


30. The unknown number: n 


a number divided by negative two equals 


4 
=2 2 


The number is -4 : 


31. The unknown number: n 


negative three-fourths of a number is equal to 


-4"=% 


a 36) 


The number is -4. 
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32. The unknown number: n 


ete three-eighths equals | the product of two-thirds and some number 





ee 

al 
14) 36>) 
“165? 


The number is ~~ . ? 


33. Strategy 


Solution 


34. Strategy 


Solution 


35. Strategy 


Solution 


36. Strategy 


Solution 


To find the total sales, write and solve an equation using x to represent the total sales. 


| one-twenty-fourths of the total sales is | direct marketing sales 


i, 
24 


24/ 1 24 


x = 2,304 
J.C. Penney's total sales for the 4-week period was $2,304 million. 








To find the total number of calories in one serving, write and solve an equation using x to 
represent the total number of calories in one serving. 


the number ems | is | one-half the total number of 
calories ems | fat calories in one serving 
M2=4% 


20112)=26 x) 


eas 
There are 224 calories in one serving of potato chips. 








To find the total number of quarts in the punch, write and solve an equation using x to 
represent the total number of quarts in the punch. 


the number of quarts is | three-fifths of the total 
of orange juice. number of quarts 
b= 5x . 


305)=3@:) 


2x 
There is a total of 25 quarts in the punch. 





To find the number of eligible voters, write and solve an equation using x to represent the 
number of eligible voters. 


| the number who voted | was | two-thirds of the number of eligible voters 


24,416 = 4x 
3 (24,416)=3 Bx} 


36,624 =x 
There were 36,624 eligible voters. 
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37. Strategy To find the mechanic’s monthly income, write and solve an equation using x to represent 
the monthly income. 


Solution is two-fifths of the monthly income | 
600 =x | 


3 (600)=3 Gx) 


1,500 =x 
The mechanic’s monthly income is $1,500. 











38. Strategy To find the number of miles, replace a by 26 and g by 16 in the given formula and solve 
for m. 


Solution a-4 
& 


_ in 

26=16 
a 2 
16-26=16-7¢ 

416=m 


The car can travel 416 mi on 16 gal of gas. 


39. Strategy To find the number of miles, replace a by 14 and g by 38 in the given formula and solve 


for m. 
Soluti — 
olution a g 
nora. 
a4 = 39. 4 
38-14 =38 38 
532=m 


The truck can travel 532 mi on 38 gal of diesel fuel. 


Critical Thinking 3.5, page 212 


40. 
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ae 


3 
-9(4)-12 and 12 > 10, so—9x > 10, and a is true. 


2s tog 


aC4}-26 
2¢ 4x 2 3 
-6(4)} 8, but 8 is not less than 8, so —6x is not less than 8, and b is not true. Since b is not true; ¢ 


41. -*=4 
x 
is not true. Only a is true. 
Objective A Exercises, page 219 


Section 3.6 


Sr tascd es caten 


wyoo 
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“aS Foi 
te aby es 
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pha yen ae ee 
aa Ie Fie — sto 
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ee ee tt a Ne fen 7 the 
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ny Co 6 2 See 
a Se = 
| = 
— 
“Te CIN 
ee a 
oo Sale 
ai a ai ces = © 
Nel Ie | _ 
—\o “SN ¥ QI aS i os ‘ll —_ 
7 OM 
Te iateN I cg, Gere | erie 
tO he it, Agel I = i I 7 
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+0 
—~ 
oie N enim x 
Bie thon isd Cs = 
— ue «nm clen ent % 
wW|oo - =? aI men oo 
Y : 
Sal aq : alin MH air = 
A wnioo ‘OPP i ele g 
am 10 injco yoo om le TAN ale 3 en|st east 
toy VL wit joo cele apf} i + i 
See te oo a feds ia Oo xtY]en 
cot, saat or eee < ONTO ee 2 
Se ee | on A Nistor ere erat an Az a es = 
Sa iI i VIS yp A z Aas 
e ° eo e 
x fs Zz 
© 
a. 
enfst 
oe 
LL —a~ 
ss eni<t ae 
NU ee Norley, 
a EES es Ce 
TaN ee Pe Tia ie olen 
J. eee A eet 
—+t|- | | | Sl es nj 7 cen Joo 
= 4 ee a 2 et) Sey 
Ww) ‘6 ~ 
= eS = 
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= 
oe 1 BS 
2 Re i ae lle pe le ss Res 
ane “2 id= | Flere wpe Gun |= = bee PAIS ene re als 
— Or Sal Ww \© II 
al Po s eae Ml eg nN i eS Se s ‘e “t IG ent It : ep = oe . 
of a 2 ae ah fs ag |X = a {4 | aS 2 Sh | ea (te ee a = sof 
" | wee sto 4H FOS” | cn po snk 
eae i ae : ; dalton NINE | eae ey We ey +la i is “olan 1 os ae 
2 e ; ‘ ; 
a a & = AA a 7 
on 
iT 
I 
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co Ne 
4s ca is So 
Ne EN 
er ma pis F  anfoe 7 ee 
a whe I Se eg th pate joo |! ayre]erqoo eS tes r 
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4 
45. 


= <p ™ 
cr] ot ch oH 7 


alt © =e Roy 
jae: 

4 cost ens ent 4 eyes 

ais Il {I R \| Il 
6 a 


7 as 


S 
+t 


is not a solution of the equation. 


im 
32 as fo 


Roe i 





+N 


§ 
% 
z 
NX 
2 Q 
os 
ee 
= 
S AQ 
S AN 
Sree 
= 
DY 
<- a Hii 
a 3 ES 
ae. tee 
_ elem, ime I 
+O a a 
Y 
i, oe 
° eo 3 
= 
e e 
eo > 
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© 
“Aan oo 
faek cee 
ae 
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on™ | 
NN 
ae de 
Ww waa 





+rYLo 
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erpooperyoo [OO 
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Critical Thinking 3.6, page 222 
ss ap S 
70. 2S. =$= =2 2 = ogs 6 es 6 
2 1202s. 
6 2 
71. Time for one operation: soo 00 (in seconds) 
Time for 108 operations: 10 Be zo0-n00 (in seconds) 
or 108. lag 35 (in minutes) 
1h meebo oe _ 100 oi 
600,000 607 36 g 
To the nearest minute, 10 é operations will take place in 3 minutes. 
72. The he 347 will be a minimum when x has its smallest value. The smallest whole number is 0. 


Gye: +$=75 +0 5 f-3 498-2. 


The minimum value i is ie : 


ald iawsy 
a ee ae ee ty yluw +) 
‘he 4 x w y w wx 
yy y as: 


a. Note from the expression eae , that if x is doubled, then the expression is halved. 


b. Note from the expression ee , that if y is doubled, then the expression is doubled, 


Chapter Review Exercises, pages 227-228 


9 
1.2)19 =o 
Ais pets 
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2-3-5 =150 


2.52 


3-57 


9, 50 
Tp 
LCM 
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18. 


19. 


20. 


21. 


oh 


23. 
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24. 


25. 


26. 


zie 


28. 


29. 


30. 


31. 
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TARA 


The solution is 2 : 


Strategy To find the fraction, write a 
fraction with 40 in the 
numerator and the number of 
minutes in one hour (60) in the 
denominator. Write the 
fraction in simplest form. 


‘ 40 E25 2 
Solution 60 = 2000305 = 3 
2 


40 min is 3 of an hour. 
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32. Strategy To find the entire length, 
substitute one. ‘ 291 , and 
12 3 


26= for a, b, and c in the 


given formula and solve for P. 


Solution P=a+bte 


P 12 42944263 
12 3 4 


Fy 96 -— 
12 12 12 
eet ee ok 
12 6 


The entire length is 68 yd. 


33. Strategy To find the amount of weight 
to gain: 
— Add the amounts already 
gained 


63+24) 


— Subtract the amount 
gained from the goal 
amount (12). 


Solution 92125-35424 
ae 3 4 «3 
ae hak 
12-54 =119-54 =67 
The wrestler has 64 lb left to 
gain. 


34. Strategy To find the number of units: 
—Find the number of 
minutes in 8 h. 
— Divide the number of 
minutes worked by the 
time to assemble one unit. 


Solution 8 - 60 = 480 
24-480 +2 
480 +24 = 480+4 

— 480 2 

asia Lae) 


192 


35. Strategy To find the overtime pay, 
substitute 64 for H and 24 for 


R in the given formula and 
solve for P. 


Solution P=RH 
p=24.64 
p=24.22 
p= 44 23-150 
The employee is due $150 in 


overtime pay. 


36. Strategy To find the final veolcity, 
substitute 0 for S and ist for 
t in the given formula and 
solve for ¢. 


Solution V=S+32t 
V =0+32-154 


y =32-4 
y =22 31-496 
The final velocity is 496 ft/s. 


Chapter Test, pages 229-230 


-14 


201s) 4 
1. 7) 18 ike 
4 
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10. 


LCM = 2: 3?-5=90 


Cppres Wigs 
. t+) — |=—+— 
12 (= 24° 24 


522-9 
Pee 
re 
S24, 


a 
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11. 


12. 


13. 


14. — =——__ 


15. 


16. 


17. 
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13-16 259 332 


1421 42 42 
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ia 2 sae 

18. 4 322 UB 
3 

6 


19, 











20. x-y 


Hoe = 





24. 


25. 


26. 


Zi 


s 
al. 


I alu 


Ba 

+ 

il 
AlN 

| 


DBlLw alwn wl wle 
W]e 


= 
NN 


oes : 3 
— is equivalent to — 
28 oT 


The unknown number: 1 


anumber minus | equals | one-third 
one-half 


Tonal 
n-—=— 
eee 
LIke Sl 
n-~+—=—+— 
SNES ae? 
23 
n=—+— 
6 6 
P 
a 
The number is 2. 
1075: 
Day 12: 
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28. Strategy 


Solution 


29. Strategy 


Solution 


30. Strategy 


Solution 


To find the amount of weight 31. Strategy 
to lose: 


— Add the amounts already 


1 5 
lost [1z+82) 


— Subtract the amount 
lost from the goal 
amount (30). 


ecg 1h? ee 
6 68 


Soluti 
7A A olution 


aie 
24 
30 <1 = 39241912 . 
24 2h 24 32. Strategy 
=i0=: 
24 


5 
The patient has 10 4 Ibs left 
to lose. 
To find the amount of 
hamburger meat, multiply the 


number of hamburgers per 
person (2) by the weight of 


each hamburger ¢) by the 


Solution 


number of guests (35). 


1 33. Strategy 
You should buy Sa Ibs of 

hamburger. 

To find the amount of felt 

needed, substitute 20 for b and 


12 for h in the given formula 


and solve for A. Solution 


ene bh 
2 


A=>-20-12=120 


The amount of felt needed is 
120 in?. 
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To find the amount of hours 
still required: 
— Add the hours already 


1 3 
contributed (7 4 +2 ;| ; 


— Subtract the amount 
already contributed from the 
total hours required (20). , 


a a +2 2 =10 
4 4 
20-10=10 
You must still contribute 10 h 
of community service. 


To find the number of units: 

— Multiply the number of 
hours (6) by 60 minutes. 

— Divide the minutes by the 
time to assemble one unit 


“) 


6 - 60 = 360 
Ae ee 
sia S 
_ 360 2 _ 99 
1 9 


The employee can assemble 80 
units in 6 h. 


To find the cost, substitute 
price per share (12) for S 


and number of shares (400) for 
N in the given formula and 
solve for C. 


C=SN 
Cc Si nb0 ae ee 
4 4 


1 
= 5,100 
The cost is $5,100. 
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Cumulative Review Exercises, pages 231-232 


1. 


3a+(a—by 
3.44(4-1) =3-443? 


pe CIT? 427 


=—15 


. fle? te 2 +B 3 


NOS 20423 oS 3 
GCF =2-2-3-3=36 


13 25: ASG 13 
299 580613 

na 13-5 

= 16 


gees 
=>9.4 
2 g2225 
a 3-20 
+ 10% 71 
gcor po 


we, 8 
10. laa 
3) 

5 


hee hen 


gaearge (4) 3.24 
* ae Bon5 OF Sa.5u09 
3:2 
5 
13. abc 


14, 3-13-84) 128 
7 


st-Gaa 
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17. 


18. 


19. 


20. 


21. 


22. 


23. 





The solution is -4. 


4 
9) 41 a =4 


olnr 


2a —-(b- a) 
2:23 (3 4) =2-22 (sy 
=2-2-25 

=4-25=4+ (25) 


: —21 
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24. 


25. 


26. 


27. 


28. 


_ 29. 


30. 
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6, 847 
3,501 
+924 


> 


(x-yf +5x 
(8-6) +5-8=27 +5-8 
=8+5°8 


1 


The solution is —%0 - 


89,357 — 90,000 
66,042 — -70,000 
20,000 


—8 — (-12) — C15) — 32 
=-8+ 12+ 15+ (-32) 
=4+ 15+ (32) 

19 + 32) 


loll 
| 

= 

Ww 


(4032.35 7 =n 
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31. 


32. 


33. 


34. 


35. 
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Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


To determine how many more calories you would burn: 

_»Calculate the number of calories burned by bicycling at 12 mph for 4 h. 
Calculate the number of calories burned by walking at a rate of 3 mph for 5 h. 
—Find the difference between the two calculations. 


Bicycling: 4 - 410 = 1,640 

Walking: 320 - 5 = 1,600 

1,640 — 1,600 = 40 

You would burn 40 more calories by bicycling at 12 mph for 4 h. 


To find the projected increase, subtract the population in 1990 (13,581,000) from the 
projected population in 2025 (15,322,000). 


15,322,000 — 13,581,000 = 1,741,000 , 
The projected increase in population is 1,741,000 people. 


To find the gain per share, subtract the purchase price (27 } from the selling price 


(384). 


1 3 o 3 
387 -273 = 383 -273 
10 3 
= 37-F - 273 
7 
=10¢ 
3 


The gain was $10 g per share. 


1 
To find the length of fencing, substitute 16 > fors in the given formula and solve for P. 


P=4s 
Pad lee 
2-152 
pee cn 
2, 


The length of fencing needed is 66 ft. 


To find the distance traveled, substitute 55 for r and 3 for t in the given formula and 


solve for d. 


d=rt 


The distance traveled is 4 ; miles. 
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‘Objective A Exercises, pages 241-242 


1. 


2 
oe 


10. 


11. 
12. 


13. 
14. 
15. 
16. 
17. 


18. 


The digit 5 is in the thousandths’ place. 


. The digit 5 is in the tenths’ place. 
The digit 5 is in the ten-thousandths’ place. 


. The digit 5 is in the hundred-thousandths’ 


place. 


. The digit 5 is in the hundredths’ place. 


. The digit 5 is in the millionths’ place. 


’ a = 0.3 [three tenths] 


: a = 0.9 [nine tenths] 


0 
ah = ().21 [twenty-one hundredths] 
Bs = 0.87 [eighty-seven hundredths] 


TOO = 0.461 [four hundred sixty-one 
thousandths] 


73385 = 0.853 [eight hundred fifty-three 
thousandths] 


1,000 — 0.093 [ninety-three thousandths] 


BHO = 0.061 [sixty-one thousandths] 


eee 


a= ih [one tenth] 


0.3= + [three tenths] 
0.47= Th [forty-seven hundredths] 


0.59 = > [fifty-nine hundredths] 


19, 
20. 


21. 


22. 
23, 
24. 
25. 
26. 
27. 


28. 


29. 


30. 


31. 
32, 
33. 
34. 
35. 
36. 
37. 
38. 


39. 


0.289 = tee [two hundred eighty-nine 
thousandths] 


0.601 = oan [six hundred one 


thousandths] 


0.09 = +25 [nine hundredths] 


0:013= he [thirteen thousandths] 


thirty-seven hundredths 
twenty-five and six tenths 
nine and four tenths 

one and four thousandths 
fifty-three ten-thousandths 


forty-one and one hundred eight 
thousandths 


forty-five thousandths 


three and one hundred fifty-seven 
thousandths 


twenty-six and four hundredths 
0.672 

3.0806 

9.0407 

407.03 

612.704 

246.024 

2,067.9002 

73.02684 


Objective B Exercises, page 242 


40. 


137 


0.6 = 0.60 
0.16 < 0.60 
0.16 < 0.6 
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41. 


42. 
43. 
44. 


45. 


46. 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


54. 


35. 


56. 


57. 
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0.7 = 0.70 
0.70 > 0.56 
0.7 > 0.56 


5.54 > 5.45 

3.605 > 3.065 
0.047 < 0.407 
9.04 = 9.040 
9.004 < 9.040 
9.004 < 9.04 

1.008 = 1.0080 
1.0008 < 1.0080 
1.0008 < 1.008 
031 = 9310 
9.310 > 9.031 

9.31 > 9.031 

7.605 = 7.6050 
7.6005 < 7.6050 
7.6005 < 7.605 
4.6 < 40.6 

0.3152 = 0.31520 
0.31502 < 0.31520 
0.31502 < 0.3152 
0.07046 > 0.07036 


0.309, 0.390, 0.399 
0.309, 0.39, 0.399 


0.609, 0.660, 0.696, 0.699 
0.609, 0.66, 0.696, 0.699 


0.0024, 0.0240, 0.2040, 0.2400 
0.0024, 0.024, 0.204, 0.24 


1237, tes2d,1.372, 1.732 


0.0061, 0.0590, 0.0600, 0.0610 
0.0061, 0.059, 0.06, 0.061 


21.780, 21.805, 21,870, 21.875 
21.78, 21.805, 21.87, 21.875 


Objective C Exercises, page 243 


58. 


6549 Given place value 
L 4<5 


6.249 rounded to the nearest tenth is 6.2. 


59. 5.398 


60. 


61. 


62. 


63. 


64. 


65. 


66. 


67. 


68. 


69. 


508 Given place value 
k 9>5 
5.398 rounded to the nearest tenth is 5.4. 


[_ Given place value 
E OES 


2 007 rounded to the nearest tenth is 21.0. 


21.007 


30. 0092 bog Given place value 
dis Me 4h, to the nearest tenth is 
30.0. 


[__ Given place value 

LoS 

18.40937 pouded to the nearest hundredth 
is 18.41. 


18.40937 


._~ Given place value 
413. 59725 | 5 
413.5972 rounded to the nearest hundredth 
is 413.60. 


[Given place value 

L-8>5 

72.4983 rounded to the nearest hundredth 
is 72.50. 


72.4983 


6.061745 7s TO place value 


6.061745 rounded to the nearest 
thousandth is 6.062. 


936.2905 a905 7e” place value 


936.2905 rounded to the nearest 
thousandth is 936.291. 


96.8027 6.8027 9°" place value 


96.8027 rounded to the nearest whole 
number is 97. 


47.3192 neigh place value 


47.3192 rounded to the nearest whole 
number is 47. 


5,439.83 eee place value 


5,439.83 rounded to the nearest whole 
number is 5,440. 
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70. 7,014.96 Given place value 
LS) 


7,014.96 rounded to the nearest whole 
number is 7,015. 


71. 0.023591 9iven place value 
2 9S5 


0.023591 rounded to the nearest ten- 
thousandth is 0.0236. 


2. 2.97 5263 Given place value 
L8>5 
0.023591 rounded to the nearest ten- 
thousandth is 0.0236. 


Objective D Exercises, pages 243-244 


73. Strategy 


Solution 


74. Strategy 


Solution 


75. Strategy 


Solution 


76. Strategy 


Solution 
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To find the weight, round 
0.1763668 to the nearest 
hundredth. 


0.1763668 rounded to the 
nearest hundredth is 0.18. 
The weight of a nickel to the 
nearest hundredth is 0.18 oz. 


To find the cost, round 
$83.7188 to the nearest cent. 


$83.7188 rounded to the 
nearest cent is $83.72. 

The total cost of the parka is 
$83.72. 


To find the distance, round 
26.21875 to the nearest tenth. 


26.21875 rounded to the 
nearest tenth is 26.2.. 

To the nearest tenth, the 
Boston Marathon is 26.2 mi. 


To determine who had the 
greater average gain, compare 
Jurgensen’s average gain 
(7.65) with Staubach’s average 
gain (7.67). 


7.67 > 7.65 
Roger Staubach had the 
greater average gain. 


TT. 


78. 


79. 


80. 
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Strategy To determine which country 
has the higher life expectancy, 
compare the numbers 75.3 and 
735, 


Solution 75.3 < 75.5 
The average life expectancy is 
greater in Italy than in Great 
Britain. fs 


Strategy To find on which day the 
British pound was worth more 
in American dollars, compare 
the numbers 1.506 and 1.513. 


Solution 1.513 > 1.506 
The British pound was worth 
more money in American 
dollars on Monday of that 
week. 


Strategy To find the length, round 
42.195 to the nearest tenth of a 
kilometer. 


Solution 42.195 rounded to the nearest 
tenth of a kilometer is 42.2. To 
the nearest tenth of a 
kilometer, the marathon was 
42.2 km. 


Strategy 
To find the minimum payment for 
each balance, compare each balance 
with the new balance in the table and 
read the corresponding minimum 
payment from the table. 


Solution 

a. $20.01 < $187.93 < $200.00 
The minimum required payment is 
$20.00. 


b. $300.01 < $342.55 < $350.00 
The minimum required payment is 
$35.00. 


c. $250.01 < $261.48 < $300.00 
The minimum required payment is 
$30.00. 


d. $16.99 < $20.00 
The minimum required payment is 
$16.99. 
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$300.01 < $310.00 < $350.00 
The minimum required payment is 
$35.00. 


$20.01 < $158.32 < $200.00 
The minimum required payment is 
$20.00 


$200.01 < $200.10 < $250.00 
The minimum required payment is 
$25.00. 


81. Strategy 
To find the shipping and handling charges 
for each order, compare each amount 
ordered with the amounts in the table and 
read the corresponding shipping and 
handling charges from the table. 


Solution 


a. 


$10.01 < $12.42 < $20.00 
The shipping and handling charge is 
$2.40. 


$20.01 < $23.56 < $30.00 
The shipping and handling charge is 
$3.60. 


$40.01 < $47.80 < $50.00 
The shipping and handling charge is 
$6.00. 


$66.91 > $50.01 
The shipping and handling charge is 
$7.00. 


$30.01 < $35.75 < $40.00 
The shipping and handling charge is 
$4.70. 


$20.00 = $20.00 
The shipping and handling charge is 
$2.40. 


$10.01 < $18.25 < $20.00 
The shipping and handling charge is 
$2.40. 


Critical Thinking 4.1, page 244 


82. a. 


The last zeros need not be entered on a 
calculator. 


The first zero need not be entered on a 
calculator. 


Both zeros must be entered on a 
calculator. 


The first zero need not be entered on a 
calculator. 


Answers will vary. 

For example, 0.11, 0.12, 0.13, 0.14, 
0.15, 0.16, 0.17, 0.18; and 0.19 are 
numbers between 0.1 and 0.2. But any 
number of digits can be attached to 
0.1, and the number will be between 
0.1 and 0.2. For example, 
0.123456789 is a number between 0.1 
and 0.2. 


Answers will vary. 

For example, 1.01, 1.02, 1.03, 1.04, 
1.05, 1.06, 1.07, 1.08, and 1.09 are 
numbers between | and 1.1. But any 
number of digits can be attached to 

1.0, and the number will be between 1 
and 1.1. For example, 1.0123456789 is 
a number between | and 1.1. 


Answers will vary. 

For example, 0.001, 0.002, 0.003, and 
0.004 are numbers between 0 and 
0.005. But any number of digits can be 
attached to 0.001, 0.002, 0.003, or 
0.004, and the number will be between 
0 and 0.005. For example, 
0.00123456789 is a number between 0 
and 0.005. 


Section 4.2 


Objective A Exercises, pages 261-263 


1. 


tel 
1.864 
39 


+ 25.0781 
65.9421 


© Houghton Mifflin Company. All rights reserved. 


10. 


11. 
12. 
13. 


14. 
15. 
16. 
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5 91110 
6.920 

— 3.252 
2.768 

0.92 — 0.0037 = 0.9163 


42.1 — 8.6 =-42.1 + (-8.6) 
= 50.7 


6.57 — 8.933 = 6.57 + (-8.933) 
= 15,503 


5.73 — 9.042 = 5.73 + (-9.042) 
223,312 


—31.894 + 7.5 =-24.394 
=9.37 3.465 = —5.905 


1.09 — (-8.3) = 1.09 + 8.3 
= 9.39 


17. 


18. 
19. 
20. 
21. 
22. 
23. 
24. 
25, 
26. 


27. 
28. 
29. 


30. 


31. 
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~19 — (-2.65) =-19 + 2.65 
= -16.35 


3.18 — 5.72 -6.4 

= 3.18 + (5.72) + (6.4) 
= -2.54 + (6.4) 

=-8.94 


—12.3 — 4.07 + 6.82 

= —12.3 + (4.07) + 6.82 
= —16.37 + 6.82 

=~9,55 


—8.9 + 7.36 — 14.2 

= —8.9 + 7.36 + (-14.2) 
=-1.54 + 14.2) 
=-15.74 


—5.6 — (3.82) — 17.409 

= —5.6 + 3.82 + (17.409) 
=—].78 + (-17.409) 
=-—19.189 


2.536 + 14.97 + 8.014 + 21.67 
= 17.506 + 8.014 + 21.67 
Zoe 21,09 

= 47.19 


6.24 + 8.573 + 19.06 + 22.488 
= 14.813 + 19.06 + 22.488 

= 33.873 + 22.488 

= 56.361 


6.9217 — 3.4501 = 6.9217 + (3.4501) 
= 3.4716 


62.57 — 8.9 = 62.57 + (-8.9) 
= 53.67 


5 — 1.63 = 5 + (-1.63) 
= 3.37 


—65.47 + (—32.91) = -98.38 
382.9 + (430.6) = -47.7 


-138.72 - 510.64 
= —138.72 + (-510.64) = 649.36 


~6.82 — 4.793 = 6.82 + (4.793) 
=~ 11.613 


—31 — (62.09) = —31 + 62.09 
31.09 
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32. 


33. 


34, 


35. 


36. 


oie 


38. 


39. 


40. 


41. 


42. 


43. 


44, 


45. 


45.06 > 
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50 


+ 80.71 —+ +80 
125877 “130 


sos 


+ 26. 


87.65 


4 
9 


ice 


— 
> - 


oe! 
WwW 
on 
On 


+3 
~ 35 


> 90 


— 49.032 > -—50 
38.618 40 


387.6 -» 400 


— 54.92 + —50 
o260 330 


46.353 + 5.863 + 1.23 = 53.446 
The total children is 
53.446 million. 


46.353 — 5.863 = 40.49 
There are 40.49 million more children 
in Public School. 


x+y 
62.97 + (43.85) = 19.12 


xt+y 
5.904 + (—7.063) = —1.159 


x+y 
—125.41 + 361.55 = 236.14 


x+y 
—6.175 + (—19.49) = —-25.665 


46. 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


54. 


55. 


56. 


Dis 


Xe 

41.33 + (-26.095) + 70.08 
= 15.235 + 70.08 

= 85.315 


Te Vagia 

—6.059 + 3.884 + 15.71 
=—2.175 + 15.71 

= 13535 


De Vien oe 

81.72 + 36.067 + (48.93) 
= 117.787 + (48.93) 

= 68.857 


Xe VieZ, 

16.219 + 47 + (-2:3885) 
= 30.781 + (2.3885) 

= 28.3925 


x*—y 
43.29 — 18.76 = 43.29 + (-18.76) 
= 24.53 


tay 
6.029 — (4.708) = 6.029 + 4.708 
= 10.737 


4=¥ 
—16.329 — 4.54 = —16.329 + (4.54) 
= -20.869 


wy 
21.073 — 6.48 = -21.073 + (-6.48) 
= 27.553 


x—y 
~3.69 — (-1.527) = -3.69 + 1.527 
= 2.163 


a ey, 
—8.21 — (6.798) = —8.21 + 6.798 
=—1.412 


6.4=5.2+a 


6.4] 5.2 (1.2) 
6.4#4 
No, —1.2 is not a solution of the equation. 


0.8—p=3.6 
0.8—(-2.8) | 3.6 
0.8+2.8 | 3.6 
3.6 = 3.6 
Yes, —2.8 is a solution of the equation. 
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58. 


«59, 


x-0.5=1 
2020.5.) 1 


-l#1 


No, —0.5 is not a solution of the equation. 


27.4=y-9.4 


27.41 36.8-9.4 
27.4 =27.4 
Yes, 36.8 is a solution of the equation. 


Objective B Exercises, pages 263-264 


60. 


61. 


62. 


64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 


73. 
74. 


75. 


76. 
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0.9 
0.3 


8.29 
-5,2(0.8) =-4.16 
(-6.3)(—2.4) = 15.12 
(1.9\(-3.7) =-7.03 
—1,3(4.2) = -5.46 
-8.1(-7.5) = 60.75 
1.31(-0.006) = -0.00786 
-10(0.59) =-5.9 
(-100)(4.73) = -473 
5.92 - 100 = 592 
1,000 - 4.25 = 4,250 
0.82 -107 = 82 
6.71-104 =67,100 


(2.7) (-16)(3.04) = (-43.2)(3.04) 
= ~131.328 


Th 


78. 


Ds 


80. 


81. 


82. 


83. 


84. 
85. 


) 86. 
87. 
88. 
89. 


90. 
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(0.06)(-0.4)(-1.5) = (-0.024)(-1.5) 
= 0.036 


86.4 > 90 
42> x4 
360 

86.4 - 4.2 = 362.88 


9814 10 
0.77 > x0.8 : 
8.0 


9°31 07 =F ose 


0.238 > 0.2 
8.2 > x8 
T6 


0.238 - 8.2 = 1.9516 


6.88 > 7 
9.97 + x10 
~ 70 


6.88 - 9.97 = 68.5936 


8.432 —> 8 
0.043 > x0.04 
“0.32 


8.432 - 0.043 = 0.362576 


28.45 — 30 
1.13 > x1 
30 


28.45 - 1.13 = 32.1485 


5,000(9.64) = 48,200 
48,200 Mexican pesos would be exchanged 
for 5,000 U.S. dollars. 


15,000(108.3) = 1,624,500 


1,624,500 Japanese yen would be 
exchanged for 15,000 U.S. dollars. 


xy 
5.68 - 0.2 = 1.136 


ab 

6.27 - 8 = 50.16 
40c . 

40 - 2.5 = 100 
10f 

10(-4.8) = 48 


xy 
(3.71)(2.9) = -10.759 


144 


91. ab 
(0.379)(-0.22) = 0.08338 


92. ab 
452(-0.86) = —388.72 


93. cd 
(-2.537)(-9. 1) = 23.0867 


94. cd 
(-4.259)(-6.3) = 26.8317 


95. 1.6=-0.2z 


1.6 = 1.6 
Yes, —8 is a solution of the equation. 


96. -7.9¢ =-7.9 
-7.9(-1) | -7.9 
1.9 =I 
No, —1 is not a solution of the equation. 


97. __ -83.25r = 8.325 
“33. 25(-10) | 8.325 


832.5 4 8.325 


No, —10 is not a solution of the equation. 


98. 32.4=-9w 
32.4 | —9(-3.6) 
32.4 = 32.4 
Yes, —3.6 is a solution of the equation. 


Objective C Exercises, pages 265-266 
B23 


99. 0.5) 16.15 
ebS 


11 
=10 
15 


ED 


hove 
100. 3.6) 7.020 


342 
180 
—180 
0 
101. 27.08 = (0.4) = -67.7 


102. —8.919 = 0.9 =-9.91 
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103. 
104. 
105. 
106. 
107. 
108. 
109. 
110. 
111. 
112. 
113. 
114. 
115. 
116. 
117. 
118. 
119. 
120. 
121. 
122. 


123. 


124. 


125. 


(3.312) + (0.8) = 4.14 
84.66 + (-1.7) =-49.8 
2.501 + 0.41 =-6.1 
1.003 + (-0.59) =-1.7 
55.63 + 8.8 = 6.3 

1.873 + 1.41.3 
(52.8) + (-9.1) = 5.8 
(6.824) + 0.053 = —128.8 
6.457 + 8 ~ 0.81 

19.07 + 0.54 ~ 35.31 
0.0416 + (-0.53) = 0.08 
(31.792) + (0.86) = 36.97 
52.78 + 10 = 5.278 | 
37,942 + 1,000 = 37.942 
48.05+ 107 = 0.4805 
9.407 +10° = 0.009407 
—19.04 + 0.75 = —25.4 
~21.892 + (0.96) ~ 22.8 
27.735 + (-60.3) = -0.5 
13.97 + 28.4 ~-0.5 
42.43 —» 40 

3.8 > 4 
40 +4=10 
42,43 +3.8~ 11.17 

678 —> 700 
Ofia> 07 


700 + 0.7 = 1,000 
678 + 0.71 = 954.93 


6.398 +> 6 
5.5 —> 6 

6+6=1 

6.398 + 5.5 ~ 1.16 
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126. 


5127. 


128. 


129. 


130. 


131. 


132. 


133. 


134, 


135. 


136. 
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0.994 > 1 
0.456 > 0.5 
1+ 0.32 

0.994 + 0.456 = 2.18 
bz3i el 
0.021 — 0.02 
1+ 0.62 50 


1.237 + 0.021 = 58.90 


421.093 — 400 
4.087 -—> 4 

400 + 4= 100 

421.093 + 4.087 = 103.03 


33.14 — 30 
46 —> 5 
30+5=6 

33.14 + 4.6 = 7.20 


129.38 —» 100 
447 gay <4 


100 + 4=25 
129.38 + 4.47 = 28.94 


9.9+ 4.0 =2.5 
DSL's market is 2.5 times greater in 2003 
than 2001. 


x 

x 

228255 920 4= 
64 = 52-8+0.4 132 


x 


y 


3.042 = 3.542 +0.7=5.06 


x 
7 


S27 456Re re 
FF = 2.436 + 0.6 = 4.06 


x 


y 
0.648 _ 9,648 + (-2.7)=-0.24 


x 
ye 


26,22 _ 26,22 +(6.9)=-3.8 


137. 


138. 


139. 


140. 


141. 


142. 


143. 


144, 
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x 
¥ 


$8 = (-8.034)= (3.9) =2.06 


x 
y 
=O4.08 = (-64.05)+(-6.1)=10.5 
fe 
x 
y 
. t Bie 
=.30 = ~2.501+0.41=-6.1 
x 
y 


4.003 _ ey 
“9.59 = 1003+ (-0.59)=-1.7 


4-311 
ae —3.1 
3.1 =-3.1 
Yes, 24.8 is a solution of the equation. 
oe 
zi LZeS 
ang | 12.5 
-12.5 =-12.5 


Yes, 0.48 is a solution of the equation. 


SeIe 
2 aa 
—8.4 
21 |= 
21-21 
No, —8.4 is not a solution of the equation. 


® 


node 
ad: waa 
Seo Oe 
=O.19 jas 
2=3 
Yes, —0.9 is a solution of the equation. 


Objective D Exercises, pages 266-267 


145. 


0.375 
8 )3.000 


oe 
8 =): 370 


146 


146. 


147. 


148. 


149. 


150. 


151. 


152. 


153. 


154. 
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0.466 
15 97.000 


ST ee - 
i5 =0.46 


Opi272 
118.0000 


sSr = — 
f= 0.72 


0.5625 
16 )9.0000 


pel es 
Fae 0 20029 


0.58333 
12 7.00000 


after: = 
5 = 0.583 


1.666 


3)5.000 


cee 
3 =1.6 


TS 
47.00 


ie 
ae 


Write 4 as a decimal. 


0.75 
4 )3.00 


ae 
24 =2.75 


Write 4 as a decimal. 


O53 
a0 


ee 
I> =1.5 


Write 4 as a decimal. 


(2h 
9)2.000 = 0.2 


Yn pee 
g =3.2 


155. 


156. 


157. 


158. 


159. 


160. 
161. 
162. 
163. 
164. 
165. 
166. 


167. 


Write 4 as a decimal. 


0.1666 _ 
61.0000 =0.16 


sh = 
44 = 4.16 
0.12 


253.00 


ee 
45 =0.12 


Write 4 as a decimal. 
0.25 


41.00 


dillgad 
iD 4= eee 
Write : as a decimal. 


0.6 
53.0 


ee 
65 =6.6 


Write g as a decimal. 
0.888 Ps 
9 \g. 000 =0.8 


tye 
39 =3.8 
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168. 


169. 


170. 


171. 


172. 


173. 


174, 


175. 


176. 


177. 


178. 


179. 


180. 


3 


Section 4.2 147 


14/4252. 
rivet 0.13 > 0.12 
4.55 Ae ae 0.13> 5% 
gee ale | 
9.95 = 977 = 948 182, 44 =0.26 
| 0.25 < 0.26 
—ijadlde = TLS 
| 
5.68 = 5798 542 183. 7 =0.3125 
0.3125 > 0.3120 
me AS cei 9 
0.045=T 000 = 200 > >0.312 
A SARSinidT: : 
0.085= 445 = 390 184. 7h =0.38 
0.38 < 0.39 
Dina 
a 7k < 0.39 
0.90 > 0.89 
a = 
7, > 0.89 iss, 10 = 0.909 
Zz 0.909 > 0.909 
79 = 0-35 10 0.909 
0.35 > 0.34 
3h > 0.34 186. qe = 0.533 
4 0.533 <0.543 
5 £ <0.543 
0.800 < 0.803 
2 < 0.803 Objective E Exercises, pages 267-272 
187. Strategy To find your monthly salary, 
4 = 0.750 divide your annual salary 
0.750 > 0.706 (41,619) by 12. 
45 0.706 Solution 41,619 + 12 = 3,468.25 
Your monthly salary is 
$= 0.444 $3,468.25. 
0.444 <0.444 188. Strategy To find the amount of each 
oaas cf meat eae 
; payment : ry 4. 
520.71 Solution 947.60 + 4 = 236.90 
ie ars Each payment for car 
0.72 > ae insurance is $236.90. 
0,725 
7 
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148 


189. 


190. 


191. 


192. 


193. 
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Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


To find the temperature fall 
during the 27-minute period, 
subtract the final temperature 
(20) from the initial 
temperature (12.22). 


12.22 — (-20) = 12.22 + 20 
= 32,22 

The temperature dropped 
32.22°C during the 
27-minute period. 


To find how many degrees the 
temperature fell, subtract the 
lower temperature 

(—13.33) from the higher 
temperature (12.78). 


12.78 — (-13.33) 

= 12.78 + 13:33 = 26.11 

The temperature fell 26.11°C 
during the 

15-minute period. 


To find the cost per can, divide 
the total cost (6.79) by the 
number of cans (24). 


6.79 + 24 = 0.28 
A diet cola costs approximately 
$0.28 per can. 


To find the number of miles, 
divide the total distance 
traveled (295) by the number 
of gallons (12.5). 


295 + 12.5 = 23.6 
You can travel 23.6 mi on each 
gallon of gas. 


To find the cost to operate the 

motor, multiply the number of 
hours operating the motor (90) 
times the cost per hour (0.038). 


90 - 0.038 = 3.42 
The cost to run the motor is 
$3.42. 


194. Strategy 


Solution 


195. Strategy 


Solution 


196. Strategy 


Solution 


197. Strategy 


Solution 


To find the cost per mile, 
divide the total cost (5.60) by 
the number of miles (136). 


5.60 + 136 ~ 0.04 
The cost per mile was $0.04. 


To find the amount deductible, 
multiply number of miles 
(11,842) by the standard 
deduction per mile for 2000 
tax return (0.31). 


11,842 - 0.31 ~ 3,671.02 
The amount deductible was 
$3,471.02. | 


To estimate the cost of the 

diskettes: : 

—>Find the cost of one box 
of diskettes from the 
given table. Round this 
value. : 

— Multiply the rounded 
value by 4. 


5.90 > 6.00 

6.00 - 4 = 24.00 

The estimated cost of 4 boxes 
of diskettes is $24.00. 


To estimate the cost of the 

diskettes: 

—Find the cost of one box 
of diskettes from the 
given table. Round this 
value. 

—Multiply the rounded 
value by 6. 


19.50 > 20.00 

20.00 - 6 = 120.00 

The estimated cost of 6 boxes 
of diskettes is $120.00. 
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198. Strategy 


Solution 


199. Strategy 


Solution 


200. Strategy 


Solution 


To find the total cost of the 

camcorder: 

— Find the total amount of 
the payment by 
multiplying the amount of 
each payment (34.17) by 
the number of payments 
(18). 

— Add the total amount of 
the payments to the down 
payment (225). 


201. Strategy 


Solution 


34.17 - 18 = 615.06 
615.06 + 225 = 840.06 
The total cost of the camcorder 
was $840.06. 202. Strategy 
To find the amount remaining 
in the budget: 
— Add the amounts already 
spent. 
— Subtract the amount 
already spent from the 
budget (810). 


22.78 
64.93 
15.50 
160 
+ 91.62 
“354.83 
810.00 
— 354.83 
Brau 


You have $455.17 remaining 
in the budget. 


Solution 


203. Strategy 


To find the new balance: 

— Add the amount of the 
deposit (189.53) to the 
old balance (347.80). 

— Subtract the amount of 
the check (62.89) from 
the sum 


Solution 


347.08 + 189.53 = 536.61 
536.61 — 62.89 = 473.72 
The new balance is $473.72 
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To find the bookkeeper’s total 
income: 
—Find the amount of 
overtime pay by 
multiplying the hours of 
overtime (6) by the 
overtime rate (12.75). 
— Add the overtime pay to 
the regular salary (340). 


6 - 12.75 = 76.50 

76.50 + 340 = 416.50 

The bookkeeper’s total income 
for the week is $416.50. 


To find the number of hours: 

— Subtract the number of 
hours used by a 5™ grader 
(4.2) from the number of 
hours used by a 2" grader 
(4.9). 

— Multiply the difference in 
the hours by the weeks per 
year (52). 


4.9-4.2=0.7 

0.7 - 52 = 36.4 

A 2" grade student spends 
36.4 more hours per year using 
a computer. 


To estimate the bill, estimate 
the following items and then 
add the estimated values: soup 
(2.75), cheese sticks (3.25), 
swordfish (16.95), chicken 
divan (14.95), and carrot cake 
(4.25). 


2.75 — 3.00 
3.25 > 3.00 
16.95 + 20.00 
14.95 — 10.00 
4.25 + +4.00 

“40.00 


The bill is approximately 
$40.00 
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To estimate the bill, estimate 
the following items and then 
add the estimated values: 
potato skins (3.50), cheese 
sticks (3.25), prime rib 
(18.95), chicken divan (14.95), 
ice cream pie (5.50), and 
cheese cake (6.75). 


3.50 > 4.00 
3.25 > 3.00 
18.95 — 20.00 
1 — 10.00 
6.00 
+7.00 
“30.00 


204. Strategy 


Solution 


4.95 
5.50 > 
6.75 > 


The bill is approximately 
$50.00. 


205. Strategy 
a. To determine if life expectancy has 
increased for both males and females 
between each 10-year period shown in 
the graph, see if the numbers increase 
from left to right along each of the 
lines in the graph. 


b. To determine whether males or 
females had a longer life expectancy, 
compare the life expectancy for males 
in 1990 with the life expectancy for 
females in 1990. To find the difference 
in the life expectancy, subtract the 
smaller of the two numbers from the 
larger. 


c. To determine during which year the 
difference between male and female 
life expectancy was greatest, subtract 
the lower life expectancy from the 
higher for each year shown in the 
graph. Find the largest difference. 


Solution 

a. The numbers along each of the lines in 
the graph increase from left to right. 
Life expectancy has increased for both 
males and females between each 10- 
year period shown in the graph. 


b. 78.6> 71.8 
Females had a longer life expectancy. 
78.6 — 71.8 = 6.8 
Female life expectancy was longer by 
6.8 years. 


49.6 — 49.1 = 0.5 

53.7 — 50.2 = 3.5 

56.3 — 54.6 = 1.7 

61.4 — 58.0 = 3.4 

65.3 — 60.9 = 4.4 

70.9 — 65.3 = 5.6 

73.2 — 66.6 = 6.6 

74.8 —67.1=7.7 

1980: 77.5 — 69.9 = 7.6 

1990: 78.6 — 71.8 = 6.8 

7.7 is the largest difference. 

The difference between male and 
female life expectancy was greatest in 
1970. 


c. 1900: 
1910: 
1920: 
1930: 
1940: 
1950: 
1960: 
1970: 


To find the profit: 

— Convert 5 L to milliliters. 

— Find the number of 
bottles by dividing the 
number of milliliters by 
250. 

— Find the total cost by 
multiplying the number of 
bottles by 0.25 and 
adding to 65. 

— Find the income by 
multiplying the number of 
bottles by 5.89. 

—Find the profit by 
subtracting the cost from 
the income. 


206. Strategy 


5 L=5,000 ml 

5,000 + 250 = 20 

20 - 0.25 + 65 = 5 + 65 = 70 
20 - 5.89 = 117.80 

117.80 — 70 = 47.80 

The profit for the cough syrup 
was $47.80. 


Solution 


207. Strategy To find the number of pounds 
discarded, multiply the number 
of pounds per person (3.6) by 
the number of people in the 
family (4) by the number of 
days in one year (365). 
Solution  3.6(4)(365) = 14.4(365) 

= 5,256 

On average, a family of four 
discards 5,256 Ib of garbage’ 
each year. 
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208. Strategy 


a. 


Cc. 


To determine which year the balance 
was lowest, look at the chart for the 
lowest negative number. For the 
highest balance, look at the chart for 
the highest negative number. 


To determine the difference in the 
trade balances, subtract the balance 
from 1993 from the balance in 1999. 


To determine the greatest difference, 
add the balances for each pair of 
consecutive years and compare the 
sums. 


To determine how many times greater 
the trade balance was, divide the 
balance from 1993 by the balance in 
1999. Round to the nearest whole 
number. 


To determine the average trade 
balance per quarter in 1996, divide the 
trade balance for 1996 by four. 


Solution 


b. 
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The lowest trade balance was.in 1999. 
The highest trade balance was in 1993. 


—331.945 — (-115.611) = 216.334 
The difference in trade balances is 
$216.334 billion. 


—115.611 + (151.414) = —267.025 
—151.414 + (160.474) = -311.888 
—160.474 + (—168.488) = —328.962 
~168.488 + (182.615) = —351.103 
—182.615 + (233.411) =-416.026 
—233.411 + (-331.945) = 565.356 
The highest trade balance was in 
1998-1999. 


—331.945 + (115.611) ~ 2.8712 = 3. 
The trade balance in 1999 was 3 times 
greater than the trade balance in 1993. 


—168.488 + 4 = 42.122. 
The average trade balance per quarter 
in 1996 was $42.122 billion. 


Answers will vary. 


209. 


210. 


211. 


212. 


213. 


214. 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 
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To find the perimeter, 
substitute 4.5 for ZL and 3.25 
for W in the formula below and 
solve for P. 


P=2L+2W 
P=245 + 2 + 3.25 

S29 26.5 415:5 

The perimeteris15.5in. , 


To find the perimeter, 
substitute 6.4 for Z and 2.8 for 
W in the formula below and 
solve for P. 


PHQL PLY 
P=2964 4+ 2-2.8 
= 12.8+ 5.6 = 18.4 


The perimeter is 18.4 m. 


To find the area, substitute 4.5 
for L and 3.25 for W in the 
formula below and solve for A. 


A=LW 
A = 4.5 - 3.25 = 14.625 
The area is 14.625 in?. 


To find the area, substitute 7.8 
for L and 4.6 for W in the 
formula below and solve for A. 


A=LW 
A=7.8 : 4.6 = 35.88 
The area is 35.88 cm’. 


To find the perimeter, 
substitute 2.8, 4.75, and 6.4 for 
a, b, and c in the formula 
below and solve for P. 


P= apse 
P=2.8 + 4.75 + 6.4 = 13.95 
The perimeter is 13.95 m. 


To find the perimeter, 
substitute 7.5, 6.1, and 4.9 for 
a, b, and c in the formula 
below and solve for P. 


P=a>'b+'c 
P=7.5+6.1+4.9 = 18.5 
The perimeter is 18.5 m. 
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215. Strategy To find the perimeter, 220. Strategy To find the cost of operating 
substitute 3.5 for s in the the TV, substitute 1,800 for w, 
formula below and solve for P. 5 for t, and 0.06 for & in the 


given formula and solve for c. 


Solution P=4s 
PAI SS 14 Solution c =rdo wth 


The perimeter is 14 ft. i 
(1,8005 (0.06) 


216. Strategy To find the markup, substitute a 1,000 
2,231.81 for S and 1.653.19 for c = 0.54 
C in the given formula and The cost of operating the TV is 
solve for M. $0.54. 

Solution M=S-—C 221. Strategy To find the equity, replace V 

M = 2,231.81 — 1,653.19 by 125,000 and L by 67,853.25 
M = 578.62 in the given formula and solve 
The markup is $578.62. for E. 

217. Strategy To find the employee’s federal Solution E=V-L 
earnings, substitute 694.89 for E = 125,000 — 67,853.25 
E and 132.69 for W in the E = 57,146.75 
given formula and solve for F’. The equity on the home is 

$57,146.75. 


Solution F=E-W 
F = 694.89 — 132.69 
F = 562.20 
The federal earnings are 
$562.20. 


218. Strategy To find the cost per mile, 
substitute 260.16 for C and 
542 for N in the given formula 
and solve for N. 


xh. 
Solution M= N 


Lweaet 
M=0.48 
The rental car costs $.48 per 
mile. 


219. Strategy To find the force on the falling 
object, substitute 4.25 for m 
and —9.80 for g in the given 
formula and solve for F. 


Solution F=ma 
F=4,25(-9.80) 
F=-41.65 
The force on the object is 
—41.65 newtons. 
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222. The largest amount by which the estimate of the sum could differ from the exact sum is 0.098. 
For example, 0.149 is the largest three-place decimal that would be rounded down to 0.1. 
The exact sum of 0.149 and 0.149 is 0.298. 
To estimate the sum of 0.149 and 0.149, we would round each number to 0. 1, and 0.1 + 0.1 = 0.2. 
The difference between 0.298 and 0.2 is 0.098. 
0.151 is the smallest three-place decimal that would be rounded up to 0.2. 
The exact sum of 0.151 and 0.151 is 0.302. 
To estimate the sum of 0.151 and 0.151, we would round each number to 0.2, and 0.2 + 0.2 = 0.4. 
The difference between 0.4 and 0.302 is 0.098. £ 
If one addend is rounded up and the other rounded down, the difference will be less than 0.098. 


Critical Thinking 4.2, page 272 


223, a. (1.1) =1.331 
133hDok3 1 


(1.1) >1.31 


b. (0.9) = 0.729 


c. (1.2)? =1.728 


(0.8) =0.512 
1.728 > 0.512 


(1.2) > 0.8) 


224. (1.0035)(1.00079) = 1.004292765 
A calculator may truncate the product to 1.0042927 or round the product to 1.0042928. 
If the decimal places in a negative number are truncated, the resulting number is greater than the 
original number. For example, if the number —2. 00000009 i is truncated to —2.0000000, the truncated 
number is greater than the original. 
—2.0000000 > —2.00000009 


225. $31.93 = 3193¢ 
Find the whole number factors, of 3193. 
The prime factorization of 3193 is 31 - 103. 
The number of cents charged per pen must be less than 50, since the price was reduced. 
The factor 103 is not less than 50. 
Therefore, the price of the pen was reduced to 31¢. 
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226. a. The product of two negative factors is a positive number. 
An even number is a number that is a multiple of 2. 
When multiplying an even number of negative factors, we will always be multiplying products of 
two negative factors. 
The product will always be positive. 
The statement is never true. 
b. The sum of any number of negative addends is a negative number. 
The statement is always true. 
c. The statement a > 0 means that a is a positive number or 0. 
The absolute value of a positive number is the number. The absolute value of 0 is 0. 
The statement is always true. 
d. The statement a < 0 means that a is a negative number or 0. 
The absolute value of a negative number is the opposite of the number. The absolute value of 0 is 
0. 
—a is the opposite of a. 
The statement is always true. 
7, -7x =8.4 
P = 4 
Section 4.3 =e =i 
5 ee : x=-1.2 
Objective A Exercises, page 275 The solution ieee 
ier 3,90 — 6.45 8. 1.44=-0.12¢ 
y + 3.96 — 3.96 = 8.45 — 3.96 144  -0.12¢ 


y=4.49 —(),12 my =(}:12 
The solution is 4.49. —-12=t 
nee = The solution is —12. 
x—2.84+2.8 = 1.34+2.8 9. y—0.234 =-0.09 
x=4.14 y — 0.234 + 0.234 = -0.09 + 0.234 
The solution is 4.14. y =0.144 
ae. 1k The solution is 0.144. 
—9.34+15=c—15+15 10. 9=z+0.98 
5.7=c ; 9 — 0.98 =z + 0.98 — 0.98 
The solution is 5.7. 8.02 =z 
4. 28 =x—3.27 The solution is 8.02. 
28 TI DMS ies 2 ited 11. 6.21r = —1.863 
— 24.73 =x 6.21r _ -1.863 
The solution is —24.73. 622), gun Ged 
r=-0.3 
5. 7.3 aaa 
‘ ; 12. —78.la= 85.91 
-1.173)=-11¢-; } ~78.1a _ 85.91 
11 78.1 2784 
-8.03 =n a=-1.1 
The solution is —8.03. The solution is —1.1. 
Gnesi =5 13. —0.001 =x + 0.009 
; —0.001 — 0.009 = x + 0.009 — 0.009 
3.25.1) = 3.2-45 -0.01 =x 
1632 =» The solution is -0.01. 


The solution is —16.32. 
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14. 5=43.5+c sod 
5 ~~ 43.5 = 43.5 43.5 fe 24. 0 93 = ~7.64 
—38.5=c 


The solution is —38.5 


0.02-q ty = 0.02(-9.64) 


w=-0.1928 


15. + =-0.93 


2-4 =2(-0.93) 
x = —1.86 


The solution is —1.86. 25. Strategy 


ae 
—1.03=-3 


ea(ciune -3(4) 


3.09 =z 
The solution is 3.09. 


16. 


Solution 


17. —9.85y = 2.0685 
—9.85y E 
—9.85 ~ —9.85 
y=-0.21 
The solution is —0.21. 


18. 7w=-0.014 


w =-0.002 
The solution is —0.002. 


26. Strategy 


Solution 


19. -6v = 15 
—6y _ 15 
6 ~ -6 
v=-—2.5 
The solution is —2.5. 


20. —55 =—-40x 
=) x 
—-40 ~ —40 
1.375 =x 
The solution is 1.375. 


21. 0.908 = 2.913 +x 
0.908 — 2.913 = 2.913 —2.913 + x 
2.005 =x 
The solution is —2.005. 


27. Strategy 


Solution 


22. -76.51=y—43.9 
~76.51 + 43.9 =y — 43.9 + 43.9 


—32.61=y 
The solution is —32.61. 


Sake a 
23. 37 7.8 


-2.1(55 }- -2.1(-7.8) 


“t= 16.38 
The solution is 16.38. 
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The solution is -0.1928. 


Objective B Exercises, pages 275-276 


To find the selling price of the’ 
calendar, replace P by 3.50 
and C by 5.23 in the given 
formula and solve for S. 


P=S-—C 

3.50 = S—5.23 

3.50 + §.23. = S.— 5.23 + 5.23 
8.73 =S 

The selling price of the calendar 
should be $8.73. 


To find the total cost, replace 
M by 0.23 and N by 25,000 in 
the given formula and solve for 
ies 


Mek 


‘fe iC 
0.23 =55 G00 
25, 000( 0.23) =25,000-52 555 


S$ 150:-5G 
The total cost of operating the 
car is $5,750. 


To find the velocity, replace a 
by 16 and ¢ by 6.3 in the given 
formula and solve for v. 


es 
Cees 
ef ai 
62% 
eee 
6.3(16)=6.3-25 
100.8 =v 


The velocity is 100.8 ft/s. 


156 


28. 


29. 


30. 


31. 


32. 
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Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


To find the stockholders equity, replace A by 34.8 and L by 29.9 in the given formula and 
solve for S. 


A=L+S8 

34.8=29.9+S 

34.8 — 29.9 =29.9-29.9+8 

4.9=S 

The stockholders equity is $4.9 million. 


To find the cost per kilowatt-hour, replace c by 0.01, w by 1,000 and ¢ by 4 in the given 
formula and solve for k. 


co =the 

~ 1,000 
1,000-4-k 

1,000 “ 

0.01 = 4k 
0.01 _ 4k 

4 + 
0.0025 =k 
The cost per kilowatt-hour is $0.0025. 


0.01= 


To find the selling price, write and solve an equation using x to represent the selling price. 


equals | the difference. between the 
selling price and the cost 

L173 =x—3.27 

1.73.+-3:27 =x -—3.27 +3.27 

S00 = x 

The selling price is $5. 


To find the monthly lease payment, write and solve an equation using x to represent the 
monthly lease payment. 




















the total of the is the product of the number of 
monthly payments months of the lease and the 
monthly lease payment 
15,387 = 60x 
15,387 60x 
60 ~ 60. 
256.45 =x 


The monthly lease payment is $256.45. 


To find the length, substitute 210 for A and 10.5 for W in the formula below and solve for 
i 


A=LW 

210=L- 10.5 

210 10.5L 
10:3.-7-10,5 
L=20 

The length is 20 in. 
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33. Strategy 


To find the width, substitute 


Section 4.4 157 


: aes ei 
225 for A and 18 for L in the 4. Since 1° =I, =1. 
fe la bel 
ormula below and solve for W. 5. Sites uaoeo 23. 
Solution A=LW 
225= 18-W 6. Since 1? 1 owe & | 
225 18W 
18 18 7. Since 137 = 169, 4169 =13. 
W= 12.5 £ 
The width is 12.5 ft. 8. Since 147 = 196, ¥196 =14. 
34. Strategy To find the length, substitute ‘ ios | SS 
33 for P in the formula below 9. Since 15° =225,¥ 225 =15. 
and solve for s. 
3 10. Since 92 =81, 81 =9. 
Solution P=4s 
33=4-5 11. Since 52 = 25, —J25 =-5. 
33_4s 
4. 4 12. Since 8? = 64, -J64 =-8. 
S = 8.25 
The length of each side is 8.25 13. Since 107 = 100, --J100 =-10. 
in. : 
: 2, 
35. Strategy To find the length, substitute 14. Since 2° = 4,44 =-2 
30 for P in the formula below 
and solve for s. 15, 48417 Sms 
=5 
Solution P=4s , 
30=4-s 16. ¥40+24 -V64 
30 _ 4s -§ 
4 4 
s=7.5 17. ¥49 +J9 =743 
The length of each edge is 7.5 = 10 
ft. 
a 18. V¥100 +16 =10+4 
Critical Thinking 4.3, page 276 =14 
36. 0.33x =7 19, V121 -V4 =11-2 
de=7 os a 
3-44=3-7 20. 4144 —425 =12-5 
=7 
x =21 
The solution is 21. 21. 3/81 =3.9 
37. a. For example, x — 0.04 =~1. =27 
b. For example, —3x = -6.3. 22. eG = 8-6 
Section 4.4 
23. -2-449 =-2.7 
Objective A Exercises, pages 283-284 =-]4 
3. Since 67 = 36,736 =6. 24, ae =-6-11 
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25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


OSs 


36. 


37. 


38. 
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5.16 -4=5-4-4 
=20—4 
= 16 


7N64 +9=7-8+9 
=56+9 
= 65 


3+10V1 =3+10-1 
=3+10 
= 13 


14-3144 =14-3-12 
= 14-36 

= 14+ (-36) 

= 22 


4-20-16 39.-2-4 
=2-8 
= 2 + (8) 


W144 +3V9 =12+3°3 
=42 29 
=21 


5425 +49 = 5-547 
=25+7 
=32 


20V1 —J36 = 20-1-6 


=20-6 


=14 
ae 
100 ~ 10 


\ol— 


a 
Sy 

ll 
vo 


Sh 
. 


ae] 
+ 
Se 
Il 
|— 
+ 
col— 


UI 


ool 
+ 

col— 
ll 

ook 


- 


iH] 

thy Sk 

| 

a= 

I = 

on II 
al— 

| 
le 


| 
— 
NI 
— 
N 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


5 

~4.43-12 =—-4V36 
=-4-6 

=224 


aay 
3420-5 =-3V100 
Seaetg 

=230 


8Yxt+y 
819 +6 = W25 
=§8-5 

= 40 


Taixty 


7434415 = 749 
=7-7 
=49 


5+2Jab . 
5 4227-3 =54+2N81 


6V ab —9 
642-32 -9=6V64 -9 


=6-8—9 


_ 425 
=5 
ce a’ 
10? —-62 =~J/100 — 36 
= 464 
=8 
c2 —b? 
wfi32 —12? = 4169-144 
BEY: 
=5 
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48. Vp? — 4ac 
AY — 40-5) = W164 20 
36 


49. 5+V9=543 
50. V4+8=2+8 
51. 6-125 =6-—5 
52. 7-V16 =7-4 
53. -4481=-4-9 
54. —349 =-3.7 


Objective B Exercises, pages 284-285 
55. V3 ~ 1.7321 
56. V7 ~2.6458 
57. V10 ~ 3.1623 
58. V19 ~ 4.3589 _ 
59, 206 ~ 4.8990 
60. 10V21 ~ 45.8258 
61. 3V14 ~11.2250 
62. 6V15 ~23.2379 
63. 442 ~ —5.6569 
64, —5V13 ~-18.0278 
65. —8¥30 ~ —43.8178 
66. —12V53 ~-87.3613 


67. 23 is between the perfect squares 16 and 


25. 
16 = 4 and 425 =5 
: ae 3 <5 
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68. 


69. 


70. 


71. 


Vd 


(hy 


74. 


aoe 


76. 


V1. 


78. 
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47 is between the perfect squares 36 and 


49. 
36 = 6 and ¥49 =7 
6 <V47<7 


29 is between the perfect squares 25 and 


36. 
{25 =5 and 436 =6 
5 <f29 <6 , 


71 is between the perfect squares 64 and 
81. 


64 =8 and ¥81=9 
8<V71<9 


62 is between the perfect squares 49 and 


64. 
49 7 and ¥64 =8 
7<V62<8 


103 is between the perfect squares 100 and 
12a; 


100 = 10 and 191 = 
10 <¥103 <11 


130 is between the perfect squares 121 and 
144. 


121 =11 and ¥144 =12 
11<-+130 <12 


95 is between the perfect squares 81 and 
100. 


81 =9 and 100 =10 
9 <J95 <10 


160 


79. 


80. 


81. 


82. 


83. 


84. 


85. 


86. 


87. 


88. 


89. 


90. 
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91. Vl12= 


92. 1200 =~100-2 


93, J175 =J25-7 


94. V180 =V36-5 


Objective C Exercises, pages 285-286 


95. Strategy 


Solution 


96. Strategy 


Solution 


97. Strategy 


Solution 


To find the velocity of the 
tsunami wave, substitute 100 
for din the given formula and 
solve for v. 


v =3Vd 

v =3V100 

v=3-10=30 

The tsunami has a velocity of 
30 ft per second. 


To find the velocity of the 
tsunami wave, substitute 144 
for d in the given formula and 
solve for v. 


v 23d 
v =3V144 


v=5 422= 36 
The tsunami has a velocity of 
36 ft per second. 


To find the time for the object 
to fall, substitute 144 for din 
the given equation and solve 
for ¢. 


t= 79 =3 


It takes 3 s for the object ‘to fall 
144 ft. 


© Houghton Mifflin Company. All rights reserved. 


Section 4.4 161 


98. Strategy To find the time for the object 2 _ J Li 
Maan EAord in 102. a. Since (0.9) =0.81,-¥0.81 =0.9. 


the given equation and sol 
ore : a b. Since (0. 8) = 0.64, — 40.64 =-0.8 
Solution i=¢ c. 124 = Ke 
aang oa) 4. Gy teh ap a 
t= i Since =O 49 ~ 3° 
t=av4=2 b iar 
It takes 2 s for the object to fall oe. 


64 ft. 


99. Strategy To find the distance, substitute 
144 for E and 36 for S in the 
Since ¢ 


is SE 


given formula and solve for d. 


1 7 
Solution d=4, 0004/4 — 4,000 = 376 =-7 


144 
d = 4,000 — 4,000 B Jef 2 bh 4-1-3} 
36 103. 4+3= 2.1 _/3 0.61237 
4 
9 


d =4,000V4 — 4,000 


d= 4,000 - 2— 4,000 Lit =/3+b=/4 =4 ~0.66667 
d = 8,000 — 4,000 
d= 4,000 hath S| Der pted ct felilt od 60553 

. ; 5 6 30 30 30 
The space explorer is Taal aa a 
4,000 mi above the surface. Lares Le eins ek 

516 <¥4 78 <¥379 
100. Strategy To find the distance, substitute 

189 for E and 21 for S in the 104. a. ~V16+9 #V16+V9 

given formula and solve for d. 25 #443 
5 #7. 


Solution d=4, ony 4,000 
, Vi6—9 #V16 -V/9 
d = 4,00 — 4,000 Tees 
d=4 oon zt 4,000 V7 #1, Since V7 ~2.6458 
d= 4,000 - 3 — 4,000 
d= 12,000 — 4,000 
d= 8,000 
The space explorer is 8,000 mi 
above the surface. 


= 


105. a. Since 36 =67, 36isa perfect square. 3 
36 has 9 factors (1, 2, 3, 4, 6, 9, 12, 18, 
36). 
The number 36 is a two-digit perfect 
square that has exactly nine factors. 


Critical Thinking 4.4, page 286 


b. 14 and 4 have a difference of 10 
[700 14-4 =10). 
101. V4 = 2,4100 =10 : the Acie number, is a perfect 
The whole numbers between 2 and 10 are 2 
3, 4, 5, 6, 7, 8, and 9. square (2 =4) 
The whole numbers between V4 and 14, the larger number, is 2 less than a 
100 are 3, 4, 5, 6, 7, 8, and 9. perfect square (14 + 2 = 16, and 


47 =16). 
The numbers are 14 and 4. 
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Section 4.5 


Objective A Exercises, pages 293-294 


1. 


10. 


Draw a solid dot one half unit to the right 
of two on the number line. 


6-5-4 -3 2-10 12 3 4 5 6 


. Draw a solid dot one half unit to the left of 


negative two on the number line. 


6-5-4 -3 2-10 12 3 4 5 6 


. Draw solid dot one half unit to the left of 


negative three on the number line. 


6-5-4 -3 2-10 12 3 4 5 6 


. Draw a solid dot one half unit to the left of 


zero on the number line 


6-5-4 -3 2-10 123 4 5 6 


. Draw a solid dot one half unit to the left of 


negative 4 on the number line. 


6-5-4 -3 2-10 12 3 4 5 6 


. Draw a solid dot one half unit to the right 


of zero on the number line. 


6-5-4 -3 2-10 12 3 4 5 6 


. Draw a solid dot one half unit to the right 


of one on the number line. 


it sige cts Pee ae 


6-5-4 -3 2-10 12 3 4 5 6 


. Draw a solid dot one half unit to the right 


of five on the number line. 


6-5-4 32-10 123 4 5 6 


. The real numbers greater than 6 are to the 


right of 6 on the number line. Draw a 
parenthesis at 6. Draw a heavy line to the 
right of 6. Draw an arrow at the right of 
the line. 

G-5°-4 -3 -2--1 0} 1 2 3 4 5 6 
The real numbers greater than 1 are to the 
right of 1 on the number line. Draw a 
parenthesis at 1. Draw a heavy line to the 
right of 1. Draw an arrow at the right of 
the line. 


65-43 2-10 12 3 4 5 6 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


The real numbers less than 0 are to the left 
of 0 on the number line. Draw a 
parenthesis at 0. Draw a heavy line to the 
left of 0. Draw an arrow at the left of the 
line. 


16 b554 3 22 -T 4 2G 6 
The real numbers less than 2 are to the left 
of 2 on the number line. Draw a 
parenthesis at 2. Draw a heavy line to the 
left of 2. Draw an arrow at the left of the 
line. 

Glee Hees hero 2 veeews 6 
The real numbe?s greater than —1 are to the 
right of —1 on the number line. Draw a 
parenthesis at -1. Draw a heavy line to the 
right of —1. Draw an arrow at the right of 
the line. 


6 5 ApS ped nol Od? a auedigSs & 
The real numbers greater than 4 are to the 
right of -4 on the number line. Draw a 
parenthesis at -4. Draw a heavy line to the 
right of -4. Draw an arrow at the right of 
the line. 


5A QAP IO Z WSS 
The real numbers less than —5 are to the 
left of —S on the number line. Draw a 
parenthesis at —5. Draw a heavy line to the 
left of -5. Draw an arrow at the left of the 
line. 

6-5-4 -3-2-10 123 4 5 6 
The real numbers less than —3 are to the 
left of —3 on the number line. Draw a 
parenthesis at —3. Draw a heavy line to the 
left of -3. Draw an arrow at the left of the 
line. 

6-5-4 -3-2-10 123456 
Draw a parenthesis at 2 and a parenthesis 
at 5. Draw a heavy line between 2 and 5. 

6-5-4 -3-2-1 0123 4 5 6 
Draw a parenthesis at 4 and a parenthesis 
at 6. Draw a heavy line between 4 and 6. 


6 -5 4 -3 2-1 0 1 2 3°4 5 6 
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19. 


20. 


21. 


22. 


23. 


24. 


Draw a parenthesis at -4 and a parenthesis 
at 0. Draw a heavy line between +4 and 0. 


625 =4us3e-20-1e0. 1 2.3,4 5 6 


Draw a parenthesis at 0 and a parenthesis 
at 3. Draw a heavy line between 0 and 3. 


6-5-4 -3 2-10 4123 4 5 6 


Draw a parenthesis at —2 and a parenthesis 
at 6. Draw a heavy line between —2 and 6. 


6565 4-3 MPE SII, | hie 2 3i4 25. 6 


Draw a parenthesis at —1 and a parenthesis 
at 5. Draw a heavy line between —1 and 5. 


s65-5.=4 65 <2e-1e 0) 12> 3. 4 5° 6 


Draw a parenthesis at -6 and a parenthesis 
at 1. Draw a heavy line between —6 and 1. 


Od 4 -3 7-2-1 0 1.2.34 5 6 


Draw a parenthesis at —5 and a parenthesis 
at 0. Draw a heavy line between —5 and 0. 


6-5-4 -3 2-10 123 4 5 6 


Objective B Exercises, pages 294-295 


25. 
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a. ard 
—3.8 > 9 False 


b x>9 
0>9False . 


ec x>9 
9>9 False 


d. x>9 


101 >9 True 
The number ¥101 makes the 
inequality true. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 
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a x<5 
—¥11<5 True 
b-+¥35 
0 <5 True 
et res 
5 <5 True 
d. x<5 — 
5.01 <5 False 
The numbers tl , 0, and 5 make 
the inequality true. 
a Xx>-2 
—6>2 False 
b. x2>-2 
—2 >-—2 True 
« x>-2 
0.4 >-2 True 
d. x>-2 
17 >-—2 True 
The numbers —2, 0.4, and A17 make 
the inequality true. 
a XS—) 
—14 < -7 True 
b. XS -7 
—7 <-7 True 
eLxs 7 
—1.3<-7 False 
XS =i 
— v2 <-7 False 
The numbers —14 and —7 make the 
inequality true. 
All real numbers less than 3 make the 


inequality true. 


All real numbers greater than —-6 make the 
inequality true. 


All real numbers greater than or equal to 
—1 make the inequality true. 


All real numbers less than or equal to 5 
make the inequality true. 


164 


33. 


34. 


35. 


36. 


AE 


38. 


39, 


40. 
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Draw a parenthesis at -2. Draw a heavy 
line to the left of -2. Draw an arrow at the 


left of the line. 41. Strategy 


6% A Aad -2)-1 Obie Fase cg 
Draw a parenthesis at 4. Draw a heavy line 
to the right of 4. Draw an arrow at the right 
of the line. 


<6u-5paA4 «3: 4-2, 1 ROR Sa 2Sed 5 6 
Draw a bracket at 0. Draw a heavy line to 
the right of 0. Draw an arrow at the right 


of the line. 


6 fied 8 oQael, O12 3A SEG 
Draw a bracket at —3. Draw a heavy line to 
the left of —3. Draw an arrow at the left of 


the line. 


Solution 


6-543 -2-1 0 123 4 5 6 
Draw a parenthesis at —-5. Draw a heavy 
line to the right of —5. Draw an arrow at 


42. Strat 
the right of the line. alegy 


Soars iehocs. 2 al Oat 23 A SoG 
Draw a parenthesis at —1. Draw a heavy 
line to the left of -1. Draw an arrow at the 
left of the line. 

6-5-4-3-2-10 1234 5 6 
Draw a bracket at 2. Draw a heavy line to 
the left of 2. Draw an arrow at the left of 
the line. 

6 -5 -4 -3 2-1 0 1°23 4 5 6 
Draw a bracket at 6. Draw a heavy line to 
the right of 6. Draw an arrow at the right Solution 
of the line. 


6-5-4 -3 2-10 123 4 5 6 


Objective C Exercises, pages 295-296 


— To write the inequality, 
let s represent the number 
of sales. Since it is a 
minimum goal, the sales 
must be greater or equal 
to 50,000. 

—»To determine if the sales 
goal has been reached, 
replace s in the inequality 
by 49,000. If the 
inequality is true, the 
sales quota has been 
reached. If the inequality 
is false, the:sales quota 
has not been reached. 


s>=50,000 - 

49,000 > 50,000 False 

The sales representative has 
not met the minimum quota 
for sales. 


—To write the inequality, let 
c represent the cholesterol 
level. Since the 
cholesterol level is a 
maximum, all levels should 
be less than 220. 

—To determine if a 
cholesterol level is within 
the recommended levels, 
replace c in the inequality 
by 238. If the inequality is 
true, the cholesterol level 
is within acceptable limits. 
If the inequality is false, 
the cholesterol level is not 
within acceptable limits. 


ce <220 

238 < 200 False 

The cholesterol level is above 
the recommended maximum 
level. 
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43. Strategy ->To write the inequality, 45. Strategy 
let h represent the number 
of credit hours allows per 
semester. Since h is a 
maximum, a part-time 
student carries credit 
hours that are less than or 
equal to 9. 

—>To determine if a student 
taking 8.5 credit hours is 
a part-time student, 
replace h in the inequality 
by 8.5 If the inequality is 
true the student is part- 
time. If the inequality is 
false, the student is a full- 
time student. 


Solution 


Solution h<9 
8.5 <9 True 46. Strategy 
The student is a part-time 
student. 


44. Strategy —»To write the inequality, 
let w represent the weight 
of the aluminum cans. 
Since the bonus is given 
for a minimum amount, it 
is collected if w is greater 
than 1,750. 

— To determine if the 
service organization 
receives the bonus, replace 
w in the inequality by 
1,705.5. If the inequality is 
true the organization 
receives the bonus. If 
false, the bonus is not 
earned. 


Solution w> 1,750 
1,705.5 > 1,750 False 
The service organization does 
not earn the bonus. . 


Solution 
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— To write the inequality, 
let b represent the monthly 
budget. Since the budget is 
a maximum, 3 is less than 
or equal to 1,200. 

— To determine if the 
budget has been exceeded, 
replace 5 in the inequality 
by 1,190.50. If the is 
inequality is true, the 
budget has not been 
exceeded. If the inequality 
is false, the monthly 
budget has been exceeded. 


b< 1,200 

1190.50 < 1,200 True 

The monthly budget has not 
been exceeded. 


— To write the inequality, 
let p represent the points 
earned. Since the score is 
a minimum, let p be 
greater than 80. 

— To determine if the score 
is high enough to earn a B, 


substitute sot in the 
inequality. If the 
inequality is true, then you 
will earn a B in the course. 
If the inequality is false, 
you will not earn a B. 

p> 80 

804 > 80 True 


You will receive a B in the 
history course. 
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48. Strategy —To write the inequality, 
let d represent the 
diameter of the ring on a 
basketball hoop. Since the 
diameter of the ring is a 
maximum, the diameter 


—»To determine if the 
computer disks are safely must be less than or equal 
5 


stored, replace T in the to 2 
. . 8 . 
inequality by 47.5. If the 
inequality is true, the 


47. Strategy | — To write the inequality, 
let T represent the 
temperature. Since the 
temperature is a minimum, 
T is greater than 50. 


—»To determine if the ring 


temperature is in the safe meets NCAA regulations, 
range. If the inequality is replace d in the inequality 
false, the temperature is by oe, . If the inequality is 
not suitable for storing 16 
computer disks. true, the ring meets NCAA 
; regulations., If the 
Solution T>50 inequality if false, the ring 
47.5 > 50 False does not meet NCAA 
The computer disks are not regulations. 
safely stored at 47.5°F. 
Solution d <3 
est 
iz <0 True 
The ring on the basketball 


hoop meets NCAA regulations. 


Critical Thinking 4.5, page 296 
49. a. —2 is an integer, a negative integer, a rational number, and a real number. 
b. 18 is a whole number, an integer, a positive integer, a rational number, and a real number. 


c. 4 is a rational number and a real number. 


d. -6.606 is a rational number and a real number. 
e. 4.56 isarational number and a real number. 
f. 3.050050005 ... is an irrational number and a real number. 


50. a. The graph is the real numbers greater than —2. 
x>-2 


b. The graph is the real numbers less than or equal to —1. 
x<-l 
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Sle a lc 9 kl<9 Ikl<9 l<9 
2.51<9 |Ol<9 l9]<9 15.8]<9 
2.5<9 0<9 9<9 15.8 <9 
True True False False 

The numbers ~2.5 and 0 make the inequality |x| < 9 true. ° 
bs -3 lel > 3 tS —3. l|> —3 
|-6.3)>~3-.|-3|>-3 lol> -3 6. 71> -3 
6.3 > -3 3>-3 0>-3 6.7>-3 
True True True True 
The numbers -6.3, —3, 0, and 6.7 make the inequality lel > —3 true. 
© bh>4  bd>4 ble4 bea 
Lisl>4 |ol=4 l4l> 4 13. 6|> 4 
1.5>4 0>4 4>4 13.6>4 
False Paleo True True 
The numbers 4 and 13.6 make the inequality |x|> 4 true. 
oe ed Inl< 5 Inl< 5 Ikl< 5 
4.91<5 |dl<5 Pil<e5, -j§<5 
49<5 0=5 2A) <5 
True tote True True 
The numbers -4.9, 0, 2.1 and 5 make the inequality |x] < 5 true. 
52. The answer is a. For example: ' 
a. J4+2<3+4 
3<7 
True 
b 3 +4<1+2 
13 
False 
e 144<3+2 
SKS 
False 
0 3a celts 
‘ JED 
False 
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53. 
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a> 0 means a is a positive number. 
b > 0 means d is a positive number. 


ab is the product of a and b. 


The product of two positive numbers is a positive number. 
ab > 0 means the product of a and is a positive number. 


The statement is always true. 


b. a<0 means a is a negative number. 


a~ > 0 means that the square of the negative number a is a positive number. 
The square of any negative number is a positive number. 


The statement is always true. 


c. a>0and b> 0 means that both a and b are positive numbers. 
a > b means that the square of a is greater than b. 
ifa=5 and b= 2, then d= =5> 225 and a? >2. : 
If a=2 and b=5, then a’ =2*=4 and a’ is not greater than 5. 


The statement is sometimes true. 








Chapter Review Exercises, pages 301-302 11. = 
y 
1. 3¥47 ~ 20.5670 eee = 0.11 
5 
2. 0.918-10° = 91,800 
w, 9-47 
5/121 =—11 x 0.26 
5682 
4, —3.981 — 4.32 =-3.981 + (4.32) 1894 
= -8.301 2.4622 
5S. atbt+e 13. a x>-l 
80.59 + (3.647) + 12.3 igi 
= 76.943 + 12.3 False 
= 89,243 
b x>-l 
6. 5.034 id 
7 
7, 4100 —2V49 =10 -2-7 ot 
=10-14 tees 
=10+(-14) Ast 
a True 
8. 14.2 +10° = 0.0142 d. x>-1 
9, 4.22 =-1.428 a 
< Ae 
Oe) 1428 ae 
ee a 4.2 The numbers —1, —0.5, and V10 make the 
The solution is -0.34. inequality true. 
10. 8.31 =8.310 14, 3 = 0.4286 0.429 = 0.4290 
Be < ae 0 0.4286 < 0.4290 
f <8. 
4 <0.429 
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15. 


16. 
17. 


18. 


19. 


20. 
pd 1 e 
22. 


23. 


24. 


25. 
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ot 128 io Bs 
0.28 = 199 =35 
—6.8 + 47.92 ~-0.1 


38.5 — 28.8 = 9.7 

Employees in the wholesale trade industry 
worked 9.7 h per week more than those in 
retail trade industry. 


Draw a parenthesis at —6 and a parenthesis 
at —2. Draw a heavy line between —6 and 
—2. 


6-5 4 -3 2-1 0 123 4 5 6 


Draw a bracket at —3. Draw a heavy line to 
the right of —3. Draw an arrow at the right 
end of the line. 


0) te-30=2 -1 0 1° 23-4 5 6 


247.8 + (-193.4) = 441.2 
614.3 + 100 = 6.143 


a-b 
80.32 — 29.577 = 80.32 + (-29.577) 
= 50.743 , 


190 = 49-10 
=19-10 
= 310 


60st 
60(5)(—3.7) = 300(-3.7) 
=-1,110 


506.81 —» 500 
64.1 > _60 
440 


26. 


27. 


28. 
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— To write the inequality, let 
G represent the grade point 
average. Since it isa 

minimum qualification to 
qualify for a scholarship, the 
grade point average must 

be greater than or equal to 
ocd 
— To determine ifthe grade +« 
point average qualifies the 
student for a scholarship, 

replace G by 3.48. If the 
inequality is true, the student 
qualifies. If the inequality 

is false, the student does not 
qualify for the scholarship. 


Strategy 


G> 3.5 

3.48 > 3.5 False 

The student does not qualify 
for the scholarship. 


Solution 


To find the difference, subtract 
the melting point of mercury 
(—38.87) from the boiling point 
of mercury (356.58). 


Strategy 


Solution 356.58 — (-38.87) 

= 356.58 + 38.87 

= 395.45 

The difference in temperature 
between the melting and 
boiling point of mercury is 
395.45°C. 


Strategy 

a. To find the difference, subtract the cost 
of World War I (0.38) from the cost of 
World War II (3.1). 


b. To find how many times greater the 
monetary cost of the Vietnam War 
was, divide the cost of the Vietnam 
War by the cost of World War I. 


Solution 

a. 3.1-—0.38 =2.72 
The difference between the monetary 
costs of the two World Wars was $2.72 
trillion. 


b. 0.57 + 0.38 = 1.5 
The cost of the Vietnam War was 1.5 
times the cost of World War I. 
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29. Strategy To find the cost per ounce, divide 5.89 by 7. 
Solution 582 ~ 0.8414 
To the nearest cent, the cost of instant coffee is $.84 per ounce. 
30. Strategy To find the monthly lease payment, write and solve an equation using x to represent the 
monthly lease payment. 
Solution the total of the is | the product of the number of 
monthly payments months of the lease and the 
monthly lease payment 
4,988.88 = 24x 
4,988.88 24x 
24 ~— 24 
207.87 =x , 
The monthly lease payment is $207.87. 
31. Strategy To find the price of the treadmill, substitute 369.99 for C and 129.50 for M in the given 
formula and solve for P. 1 
Solution P=C+M 
P = 369.99 + 129.50 
P = 499.49 
The price of the treadmill is $499.49. 
32. Strategy To find the velocity of the falling object, substitute 25 for d in the given formula and solve 
for v 
Solution v=~764d 
vy =WV64-25 
vy =~J1,600 
v= 40 
The velocity of the falling object is 40 feet per second. 
Chapter Test, pages 303-304 7. 4.58—3.9 + 6.017 
= 4.58 + (3.9) +6.017 
1. 9.033 = 0.68 + 6.017 
= 66.97 


2. 4.003 < 4.009 


8. —2.5(7.36) =—18.4 





Given place value 
Spee 3:5 9. -20cd 
6.051367 rounded to the nearest —20 - 0.5 - (6.4) = (-10) - (6.4) 
thousandth is 6.051. = 64 
4, -30 —(-7.249) =-30 + 7.247 10. 5.488 = —3.92p 
= 22.753 5.488 | -3.92p 
—3.92 -3.92 
5. x-y p=-l4 
6.379 — (-8.28) = 6.379 + 8.28 
= 14.659 11. ¥256 -2V121 =16-2-11 
= 16-22 
6. 92.34 90 
-17.95 > -20 = 16 + (-22) , 
7439 70 rae 
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p22; 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


84.96 +100 = 0.8496 24. 


x 
py 


Sat Eons 

—6.2 
2 

0.22 = 0.2200 9 ~ 0.2222 

0.2200 < 0.2222 


0.22 < 4 
2 


2V'46 = 13.5647 


V68 = 4-17 

=V4-17 

=2/17 

63.6 — 22.8 = 40.8 

The gross from Thunderball was $40.8 


million more than from On Her Majesty's 
Secret Service. 26 


8.4=5.9+a 


8.4 | 5.9+(-2.5) 


8.4 43.4 
No, —2.5 is not a solution of the equation. 


8.973-10* = 89,730 


Draw a parenthesis at —2 and a parenthesis 
at 2. Draw a heavy line between —2 and 2. 


27. 


<6 coo -3.-27-]1 70) “1 28 30-4645 6 


Draw a bracket at 3. Draw a heavy line to 
the right of 3. Draw an arrow at the right 
end of the line. 


=6=5 45-352. =1 OF E203 64555. 6 


x+y 
—233.81 + 71.3 =—162.51 


—8y = 26 
-8v__ 26 
Cite 8 

p=-3.25 
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25. 


Strategy 


Solution 


Strategy 


Solution 


. Strategy 


Solution 


Strategy 


Solution 


Chapter Test 171 


To find the difference, subtract 
the melting point of fluorine 
(—219.62) from the boiling 
point of fluorine (—188.14). 


~188.14 — (-219.62) 

= -188.14 + 219.62 = 31.5 
The difference in temperature 
between the melting and r 
boiling point of fluorine is 

3 LSSC; 


To find the velocity of the 
falling object, substitute 16 for 
d in the given formula and 
solve for v. 


y= 32 
The velocity of the falling 
object is 32 feet per second. 


To find the stockholders’ 
equity, substitute 48.2 for A 
and 27.6 for Z in the given 
formula and solve for S. 


A= Tees 

48.2 =27.6+S 

48.2 — 27.6 = 27.6 —27.6+S 
20.6 =S 

The stockholders’ equity is 
$20.6 million. 


To find the perimeter, 
substitute 8.75, 5.25, and 4.5 
for a, b, and c in the formula 
below and solve for P. 


Pa b+ c 
P= 8.75 + 5.25 + 4.5 = 18.5 
The perimeter is 18.5 m. 
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28. Strategy 


29. Strategy 


30. Strategy 


Solution 


Solution 


Solution 


Chapter 4: Decimals and Real Numbers 


—»To write the inequality, let x 
represent the units sold. Since 
it is a minimum to reach the 
goal, the sales must be greater 
or equal to 65,000 per year. 
—»To determine if the number 
of units sold has reached the 
goal, replace x by 57,000. If 
the inequality is true, the goal 
has been reached. If the 
inequality is false, the 
representative has not reached 
the sales goal. 


x > 65,000 

57,000 > 65,000 False 
The representative has not 
reached the sales goal. 


To find the force on the falling 
object, substitute 5.75 for m 
and —9.80 for g in the given 
formula and solve for F. 


F=ma 

F=5.75(-9.80) 
F=-56.35 

The force on the object is — 
56.35 newtons. 


To find the temperature fall, 
subtract the low temperature 
(20.56) from the temperature 
15 minutes later (2.78). 


2.78 — (-20.56) = 2.78 + 20.56 
= 23.34 

The temperature rose 23.34°C 
in 15 minutes. 


Cumulative Review Exercises, pages 305— 


306 
1. 


2. 


387.9-+ 104 = 0.03879 


(x+ yf -22 

(-3 +2)” -2(-8)=(-1) -2(-5) 
={—2¢5) 

=1=(-10) 

=1+10=11 


. 9.8 =-0.49c 


98. ~=0.40c 
—0.49~ -0.49 
20=c 

The solution is 20. 


. 8,072,092 


. Draw a parenthesis at 4 and a parenthesis 


at 1. Draw a heavy line between —4 and 1. 


6-5 oh od od ot Os A Pee ae 


. Draw a bracket at —2. Draw a heavy line to 


the left of -2. Draw an arrow at the left end 
of the line. 


6 oS oh Oxo rd O12 aoe 


7, -23 $C19)=-23 +19 | 
=—4 
8. 372 > 400 
541 > 500 
608 > 600 
429 — + 400 
1,900 
9, 192 =164 3 
164-3 
Se Rale 
10. x+y 
32274-U1,22 
te 9S D9 
fhe 
3) *22 
1g 
~ 3-22 
33 
~ 3-2-1 
-3-;4 
ia 
11. —36.92 + 18.5 =—18.42 
12. 


GLX G4) 


Sod 
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13: 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


4 
x y? 23. 


24.10? =(2-2-2-2)-(10-10) 
= 16+ 100 
= 1,600 


13 
5)65 
29130 
2)260 
260 = 2-2-5-13=27.5.13 


0.76 
25 9.00 


42 = = 0.76 


10V19 ~ 95.3939 


a. 32>28 
Sweden mandates more vacation days 
than Ireland. 


25. 


b. 30+20=1.5 
Austria mandates 1.5 times more 
vacation days than Switzerland. 


=8 
0 
Division by zero is undefined. 


2,4 4 
= By aT 
—15 
2 


oe 

7 
a 
21 


II 


— 
ob 


ah 


27. 


5(3 — 7) + (4) + 6(2) 
= 5(-4) + (4) + 6(2) 
= ~20 + (A) + 6(2) 


© Houghton Mifflin Company. All rights reserved. 


24. 


26. 


Cumulative Review 173 


ea 

b+c 
a 3 

Sepa 

a 

aa ie 

8° 4 

ee 

— OS 

eye | i 

~ 8-5 

3a a 

2-2-2-5° 10 
ay tee 
a Ct # 
10,9 , =18 
24° 247 24 

_10+9+(-18) 

* 24 

pads 

24 

2.617 + 0.93 = 2.8 

Strategy To calculate the cellular phone 
service bill: 

—Calculate the number of 
minutes the service was used 
after the first 20 min. 
— Add the monthly charge 
(19.99) to the product of 0.75 
and the number of 

minutes the service was 
used after the first 20 min. 

Solution 37-—20=17 
The service was used for 17 
min after the first 20 min. 
0.75(17) + 19.99 = 12.75 + 
19.99 = 32.74 
The cellular phone service bill 
is $32.74. 

Strategy To find the temperature fall, 
subtract the temperature at 
midnight (—29.4) from the 
temperature at noon (17.22). 

Solution 17.22 — (-29.4) = 17.22 + 29.4 
= 46.62 
The temperature fell 46.62°C 


in the 12-hour period. 
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28. Strategy To find the cost per visit, 


substitute 195 for Mand 125 
for N in the given formula and 
solve for C. 


; _M 
Solution C= N 


29. Strategy 
a. 


wio5 
75 
C= 1.56 


The cost per visit is $1.56. 


To find the number of hours worked 
per week, add the number of hours 
spent in all five categories. 


To determine which takes more time, 
compare the amount of time spent on 
face-to-face selling (13.9) with the sum 
of the time spent on administrative 
work (7.0) and placing service calls 
(5.6). 


Solution 


a. 


13.9+ 11.5+8.5+ 7.0 + 5.6 = 46.5 
On average, a salesperson works 46.5 
h per week. 


7.0 + 5.6 = 12.6 

13.9> 12.6 

The average salesperson spends more 
time on face-to-face selling. 


30. Strategy To find the velocity, substitute 


45 for d in the given equation 
and solve for v. 


Solution v=+~20d 


v= 20s 45 

v= 1900 

v= 30 

The velocity of the car is 30 
mph. 
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Chapter 5 


Section 5.1 


Objective A Exercises, pages 315-317 


1. 
2 
as 


10. 
11. 


12. 


13. 
14. 


15. 


16. 


17. 


18. 


19. 


The Associative Property of Multiplication 
The Addition Property of Zero 


The Commutative Property of Addition 


. The Commutative Property of 


Multiplication 


. The Inverse Property of Addition 

wh De Commmitative Property of Addition 
. The Inverse Property of Multiplication 
. The Inverse Property of Addition 


. The Commutative Property of 


Multiplication 
The Multiplication Property of One 


a. The Associative Property of 
Multiplication 


b. The Inverse Property of Multiplication 
c. The Multiplication Property of One 

a. The Associative Property of Addition 
b. The Inverse Property of Addition 

c. The Addition Property of Zero 
x+(4ty)=@+4)+y 


=w'v 
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20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


4 x+ (4x) 0 
a 
2 
_f 
2 
6(2x) = (6° 2)x 
= 12x 
3(4y) = (3 4)y 
= 12y 
—5(3x) = (5 - 3)x 
=—-15x 
—3(6z) = 3 - 6)z 
= —18z 
(32) *7' = 7" Go) 


=(7+3)t 
=21t 


(97)"5 =5*(9r) 
=(5-9)r 
=45r 


(-3p) -7 = 7 (3p) 
={7 “32 
=—21p 


(Aw) - 6 =6- (4w) 
= [6 7(-4)lw 
=-—24w 
(-2)(-6q) = [-2)-)]q 
= 12g 


(-3)(-Sm) = [(-3)(-5) ]m 


= 15m 


$(4x)=G-4) 
=2x 
3 (6n)=&-6)p 


=4n 


-3(9w)= (3.9) 


=—|5w 


176 


37. 


~ 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


49. 


50. 


Chapter 5: Variable Expressions 


-2 (10v)= (3 10) 


=—4y 


-5 (-2x)= (Gh 


ee) te x 
-163)-|4))} 
leeks. 


(2x)(3x) = (2 » 3) * x) 
= 6x? 


(4k)(6k) = (4° 6)(k +b) 
= 247 


(—3x)(9x) = (-3 - 9) * x) 
==)7x- 


(4b)(—125) = [4 - (—12)](b - 5) 
= ARh* 


Gx Jp)- @ 2 J. “ 


=1-x? =x? 


Gn )sny=G-3 Jr-n) 


=1-h? =f? 


C494) C2) 


=x =x 


CoG Gay 


=l]:z=2 


6c) 


=l:c=c 


*)-64) 


=|-y=v 


Gm) 


=l:a=a 


gee) Ce 4) 


=l-s=s 


51. 


52. 


53. 


54. 


55. 


56. 


Sis 
58. 
59. 
60. 


61. 


62. 


63. 


64. 


65. 


66. 


67. 


68. 


4y.is=G.15)p 


= 12w 
1y.30-€-30) 
= 42y 


Qv - 8w= (2° 8\(v- w) 
= l6vw 


3m: 7n= 
=21mn 


(3 -7)(m-n) 
(4b\(7c) = (4+ 7(b« c) 
=28bc 


ee [3)-4)& - m) 
= 18km 


3x + (3x) =0 

Txy + (-Txy) = 0 
-12h+ 12h=0 

5+ 8y+(8y)=5+0 
=) 

aS aaah 


12-—3m+3m=12+0 
=12 


8x + 7 + (8x) = 8x + (8x) +7 
=0+7 
a7, 


13v + 12 + C13v) = 12 + 13v + (13v) 
=12+0 
=12 


6t— 15 + (6t) =-15 + 6t + -4r) 
=-15+0 
=-15 


10z — 4 + (-10z) = -4 + 10z + (-10z) 
=-4+0 


=-4 

8 + (-8) —Sy =0-5y 

12 + (-12)-—7b=0-—7b 

=-T7b : 
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69. (-4) +44 13b=0+ 135 
= 13b 


70. -7+7-—15t=0-15t 
=—|5t 


Objective B Exercises, pages 317-318 


71. 2(5z+ ae 2(5z) + 2(2) 
=10z+4 


72. 3(4n + 5) = 3(4n) + 3(5) 
=12n+ 15 


73. 6(2y + 5z) = 6(2y) + 6(5z) 
= 12y + 30z 


74, 4(7a + 2b) = 4(7a) + 4(2b) 
= 28a + 8b 


75. 3(7x — 9) = 3(7x) — 3(9) 
=2Ix=—27 


76. 9(3w—7) = 9(3w) — 9(7) 
=27w-63 


Tae ae = J) e247 | 
78. (3x + 4) =-3x-4 
79. +—-4x -9)=4x+9 
80. ——Sy — 12) =S5y + 12 


81. —5(y + \ = —5(y) + (-5)(3) 
= Sy — 
82. -4(x + 5) =-4(x) + - (-4)(5) 
=—4x — 20 


83. —6(2x — 3) = -6(2x) — (-6)(3) 
=—]2x+ 18 


84. -3(7y — 4) =-3(7y) -C3)(4) 
=—21y+ 12 


85. —5(4n — 8) = —5(4n) — (-5)(8) 
=—20n + 40 


86. —4(3c — 2) = -4(3c) — (-4)(2) 
=-12c+8 


87. —8(—6z + 3) = -8(-6z) + (-8)(3) 
= 487 —24 


88. -2(-3k + 9) =-2(-3h) + (-2)(9) 
*  =6k-18 
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89. 


90. 


91. 


92. 


93. 


94, 


95. 


96. 


97. 


98. 


99, 


100. 


101. 


102. 


103. 


104. 
105. 
106. 


107. 


Section 5.1 177 


—6(4p — 7) = -6(-4p) — (6)(7) 
=24p + 42 


~5(-8c — 5) = -5(-8c) — (-5)(5) 
= 40c + 25 


5(2a + 3b + 1) = 5(2a) + 5(3d) + 5(1) 
=10a+ 15b+5 


5(3x + 9y + 8) = 5(3x) + 5(9y) + 5(8) * 
= 15x + 45y + 40 


4(3x —y— 1) = 4x) -— 4(7) - 4(1) 
= 12x —4y-4 


3(2x — 3y + 7) = 3(2x) — 3(3y) + 3(7) 


= 6x —9y +21 


9(4m —n + 2) = 9(4m) — 9(n) + 9(2) 
= 36m —9n + 18 


—4(3x + 2y — 5) 
= ~4Gx) + (4)(2y) — (-4)(5) 
=— 127 — 8y +20 


—6(—2v + 3w + 7) 
= —6(-2v) + (-6)G3w) + 6)(7) 


= 12v— 18w— 42 

—7(-2b — 4) = —-7(-2b) — -7)(4) 
= 14b + 28 

—4(-5x — 1) = 4(-Sx) - (4)(1) 
= 20x +4 

93x — by) = -9(3x) — (-9)(6y) 
= —27x + 54y 


5(4a — 5b + c) = 5(4a) — 5(5d) + 5(c) 
= 20a —25b + 5c 


—4(-2m —n + 3) 

= —4(-2m) - (-4)(n) + (-4)(3) 
=8m+4n—-12 

-6(3p — 2r - 9) 

= —6(3p) — (—6)(2r) — (-6)(9) 
=—18p + 127+ 54 

(4x + 6y — 8z) = 4x — 6y + 8z 
-(Sa—9b + 1) =-Sa+9b~7 
+(-6m + 3n+ 1)=6m-3n-1 


+llp-2q-r)=-llp+2q+r 
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Critical Thinking 5.1, page 318 12. coefficient of x7y: 1 
Fi coefficient of —x: —1 
108. a. False.4+2=2 and 2+4= 2° coefficient of y: 1 
Therefore 4+ 2424. 13. to 0am ton 
b. False. (8+ 4)+2=2+2=1 and r 
8+ (4+2)=8+2=4. Therefore 14. ScRNe Foe 
ees i) 15, 12x + 15x = 27x 
c. False. (8—4)-2=4-2=2 and 16. 9b + 24b = 33d 
8 — (4-2) =8-2=6. Therefore 
(8—4)-2#8-(4—2). 17. 9z-—6z= 3z 
d. False. 8—4=4 and 4—8=~—4. 18. 12h—4h=8h 
Therefore 8 — 4 44-8. 
19. 9x —x = 8X 
109. No. The statement is not true for the 
number zero. 20. 12y—y= Illy 
110. Yes. 21. 8z—152=—7z 
111. No. The number zero does not have a 22. 2p-—13p=-llp 


multiplicative inverse. 
23. w—7w=-6w 


Section 5.2 
24. y—9y =-8y 


Objective A Exercises, pages 323-324 
25. 12v—12v=0 


1. 3x2, 4x, — 
= 26. 1lc—1llc=0 
2 
2-1 Vere 2,0 27. 9s—8s=s 
Spe SO 28. 6n—5n=n 
4. 87-1 29. 4x —3y + 2x = 4x + 2x —3y 
= 6x — 3y 
2a! 2 
5. 9a_,—120, 45° 30. 3m—6n+4m=3m+ 4m—6n 
. > = 7m—6n 
6. 6x" y, 7x" 
31. 4r+ 8p-—2r+5p 
7 3x2 = 4r—2r+ 8p+ Sp 
= Dr 13p 
2 
8. —2n", Su 32. —12¢- 6s + 9t + 4s 
; =—1|2t+ 9t—6s+4s 
9. coefficient of x“: 1 =-3t-2s 


coefficient of 6x: -6 
33. 9w—5v—12w+ 7v 


10. coefficient of —x: -1 = 9w—- 12w-—5v+7v 
=-3w+2v 
11. coefficient of 12a? : 12 
coefficient of 4ab: 4 34. 3c-—8+ 7c-9=3c+7ce-8-9 
=10c-17 > 
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35. 
36. 


Of 


38. 


39. 


40. 


41. 


42. 


43. 


45. 


46. 


47. 
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4p +9-—5p+2=—-4p-Sp+9+2 
=-9p +11 


—6y -17+ 4y + 9 =—+By + 4y-17+9 
=—2y —8 

8p + 7—6p-—7= 8p-6p+7-7 
=2p+0 

= 2) 

9m-—12+2m+ 12 
=9m+2m—12+ 12 


=llm+0 
=1lm 


Th+ 15—7h—9=Th—7h+ 15-9 
=0+6., 

=6 

Ty? ~9v+y? —8v = 7v* +? —9v-8v 
= $y? 17 


9y* =o +4y74+9=9y7 4+ 4y" —8+9 
=13y* +1 


r? +4 —-8r —5r =r —5r2 +.4r —8r 
—_ 2: ’ 
=—4r° —4r 


3w2 —-7-949w? = 3w2 +9w? -7-9 
=12y-—16 


. 4ce-Te? +8c-8c" 


= ~7c* —8c? +4c+8c 
=—]5c24+12c 


Ow? —15w +w—-9w" 
= 9y*— Ow? —15w +w 
=(0-14w 

=-l4w 


12v* +15v—-14v—12v? 
=12v? -12v2 +15v—14v 
=QO+y 

=V 


Ta*b + Sab* -— 2a7b+ 3ab’ 


~ 7q2b—2ab+5ab* +3ab? 
= 5a7b+8ab" 


48. 


49, 


50. 


51. 


52. 


53. 


54. 


Section 5.2 179 


3xy? 42x72 y—Txy* ~4x2y 
= 3xy? ~Txy* 42x? y—-4x7y 
=—4xy* —2x7y 


8a—9b + 2—8a+ 9b + 3 
= 8a-8a-—9b+9b+2+ 3 
ant: OaeS 


10v+ 12Ww-—9-—v-—12w+9 
= 10v—v+ 12w-12w-9+9 
=9v+0+0 

= 9y 


6x2 —7x +145x2 +5x-1 
= 6x? 45x7—7x4+5x 41-1 
= 11x? 7540 

= fix" —2x 


4y? +7y+1+y* -10y+9 
=Ay* +y7 4 Ty—10y+1 49 
= Sy" —3y+10 


352 +6b+1+11b7-8b-1 
= ~357 +1157 6b 28h 211 
= 8b? -2b+0 

eI p 


477-62 41-27 +7z+8 
= Az? _7? 674774148 
= —5z* +2+9 


Objective B Exercises, pages 324-326 


55. 


56. 


Di. 


58. 


59. 


60. 


Sx + Qe #1) = 524: 205-2 
= 7x2 


6y + 2(2y + 3) = 6y + 4y + 6 
= 10y+6 


9n —3(2n— 1) = 9n-6n+3 
=3n+3 


12x — 2(4x — 6) = 12x — 8x + 12 
= 4x + 12 


Ta —(3a—4)=7a-—3a+4 
=4at+4 


9m — 4(2m — 3) = 9m — 8m + 12 
=m+ 12 


180 Chapter 5: Variable Expressions 


61. 7+ 2(Q2a-3)=7+ 4a-6 
=4a+l 


62. 5+ 3(2y—8)=5 + 6y—24 
=6y-19 


63. 6 + 4(2x + 9) = 6 + 8x + 36 
= 8x + 42 


64. 44+3(7d+ 7)=44+21d+ 21 
=21d+25 


65. 8 —4(3x—5)=8- 12x + 20 
=—12x + 28 


66. 13 —7(4y + 3) = 13 —28y—21 
=—28y—8 


67. 2—9(2m + 6) =2-18m—54 
= —18m — 52 


68. 4—7(6w— 9) =4-42w+ 63 
= —42w + 67 


69. 3(6c + 5)+2(c +4) 
=18c+15+2c+8 
= 20c + 23 


70. 7(2k—5) + 3(4k-3) 
= 14k—35 + 12k-9 
=26k-44 


71. 2(a—2b) + 3(2a + 3b) 
=2a—4b+ 6a+ 9b 
= 8a+ 5b 


72. 4(3x — 6y) + 5(2x — 3y) 
= 12x —24y + 10x — 15y 
= 22x — 39y 


73. 6(7z—5)—3(9z — 6) 
= 427 —30-—27z+ 18 
= 15z-12 


74, 8(2t + 4) — 4(3t— 1) 
= 16¢+32-124+4 
= At + 36 


75, -2(6y + 2) + 3(4y —5) 
=-]2y—44 12y-15 
= 19 


76. —3(2a—5)-—2(4a + 3) 
=-6a+ 15-8a-6 
=-l4a+9 


77. 


78. 


79. 


80. 


81. 


82. 


83. 


84. 


85. 


86. 


87. 


-5(x — 2y) — 4(2x + 3y) 
=—5x + 10y — 8x — 12y 
=—|3x-—2y 


—6(-x — 3y) — 2(-3x + 9y) 
=6x+ 18y + 6x — 18y 
= 12x 


2 —3(2v—1) + 2(2v + 4) 
=2-6v+3+4v+8 
=—2y+ 13 


5 —2(3x + 5) —3(4x — 1) 
=5-—6x—10-—12x+3 
=—18x-2 


2c —3(c + 4) —2(2c -3) 
= 2c —3c -—12-—4c + 6 
==5¢—6 


5m —2(3m + 2) —4(m - 1) 
=5m-6m—-4—4m+4 
=—5m 


8a + 3(2a— 1) + 6(4 — 2a) 
= 8at+ 6a—3+24-12a 
=2a+21 


9z — 2(2z — 7) + 4(3 — 5z) 
= 97-—47+ 14+ 12-20z 
=—]5z+ 26 


3n —2[5 —2(2n — 4)] 
= 3n—2[5 —4n+ 8] 
3n—2[13 —4n] 
3n—26+ 8n 

= 1In-26 


6w + 4[3 — 5(6w — 2)]| 
= 6w + 4[3 —30w + 10] 
= 6w + 4[-30w + 13] 

= 6w— 120w + 52 
=—114w+ 52 


9x — 3[8 — 2(5 — 3x)] 
= 9x — 3[8 — 10 + 6x] 
9x — 3[-2 + 6x] 
9x + 6 — 18x 
—9x + 6 


ol 


. lly—7[2(y — 5) + 3(7 - 5y)] 


= lly —7[4y — 10 + 21 — 15y] 
=lly-7F1ly+ 11] 

= 1ly+77y-77 

= 88y —77 
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89. —3v — 6[2(3-2v) — 5(3v — 7)| =-3v — 6[6 — 4v — 15v + 35] 
= —3v — 6[-19v + 41] 
=—3v+ 114y —- 246 
= 1llv—246 


, 90. 8b — 3[2(3 -Sb) — 4(3b — 4)] = 8b — 3[6 — 105 — 125 + 16] 
= 8b — 3[-22b + 22] 
= 8b + 66b — 66 
= 74b —66 


91. 21r—4[3(4 — Sr) —3(2 — 7r)] = 21r -4[12 - 157-6 + 2I1r] 
= 21r—4[6 + 67] 
= 21r-—24-24r 
=-3r-—24 


92, 79° ~2@y— 4)+3Qy? je 7y? -2[oy-12 +6)? ] 
= 7y? -12y+ 24-127? | 
=~5y*—12y +24 

93. 927 — 3[4@2 +3)- 3(22? = 6) oy 382+ 12-627 + 18 | 
= 92? -3[-627 +82 +30 


= 9z? +1822 —~ 247 — 90 
= 2722 —24z~—90 


Critical Thinking 5.2, page 326 


94, 





4x +3 


4x +6 


The figure represented by 2(2x + 3) is equivalent to the figure represented by 4x + 6. This is an 
illustration of The Distributive Property by using a diagram. 

The figure 2 + 3x is not equivalent to 5x. This illustrates the property that unlike terms cannot be 
combined. 


95. 6 - 527 = 6(500 + 20 + 7) =6- 500 +6-20+6-7=3,000 + 120 + 42 = 3,162 
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Chapter 5: Variable Expressions 


Section 5.3 


Objective A Exercises, page 329 


2. 


10. 


11. 


12. 


13. 


6 +3y-7)(6y?-79+9)- (65)? + 6y? + Gy-7y) +749) 


iy ay +2 


(8x -11x-15)+ (4x? -12x+13 }= (8x? i 4x? (11x—12x)+ (C15 +13) 


ey 3x 


d (4x? — 6x +7)+(5x? +x-9)= (4x? +5x7 )+ (6x +x)+(7+-9) 


= 9; —5x—2 


| 2x? 44x11) (x? -8x-+1)= (62x? +2? )+ (4x82) +114) 


= -x7 — 4x — 10 


: 6° +8w?- 2w + (sw? -6w-5)= 3w? +(8w? +5w? )e(2w —6w)-5 


= 3? +13w? —8w-—5 


. (1p - 97? -6p) lop? -8p +4 11" +9? +10?) 6p -8p)+ 4 


eilgaep —l4p+4 


(943 +3a?+2a-7)+ (743 -12a” -104 +8) 

= (943 +70? + 6a? ~12a” }+(2a-10a)+(-7+8) 
= 294-907 8a+1 

(1x3 -8x? + 92-12) (3x? - 77 +52-9) 

= (7° -3x° C82? - 71x" + 9x+5x)+(-12-9) 
Bay 15x +14x—21 


5k2-7k—- 8 
+ = 
11k +2k-18 


8yv2— 9v+12 


dave — 2 


20v~ —20v +10 


8x9 —9x2 £2 


9x? +9x —7 


17x —9x* +9x—5 
32-— 724 +4z 
2 


Sa ° 


13z°+ 32°+9z-9 
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14, 1263+ 9b? +5b-10 
3 ans 
16b° +145 Bey 
5a? —a2+4a-19 
15. oe 2 
a a a. 
16. 61" — 8-15 


13t — 35 


17. 8y* —3y-] 


E64 4y-1 
a A 28 


Objective B Exercises, pages 329-330 
19, (3x? -2x-5) (7 +7x-3)= 6 -2x-5)+(x?- 7x43) 
= 2x” —9x -2 


20. (7y? -8y-10}- 6 +2y-9)= (7° -8y-10 + G3y -2y+9) 
=4y?-10y-1 


N 


1. (56? - 26 +3)-(40? +60-1)= (56? -25+3)+(-45? —65 +1) 
=b’-8b+4 


22. (6x? —4x-12)-(x? +5x+4)=(6x? -4x-12)+(-x? -5x-4) 
= 5x” — 9x — 16 


3. (110° -267+1)- (66? -126-13 = (118° -2b? +1)+ (667 +125 +13) 
=11b? —8b? +125 +14 
24, (137? +3w?-9 ) (7w? -9w +10)= (133 +30? -9 + C7? +9 -10) 
= 6w> +3w? +9w -19 | 
25. (82? ~977 4 42+12}- (loz? =z? +429 }= 62° -92? +42412 C1029 +27 -42 +9) 
==22) -827 +21 
é (50-917 + 87411} (171 - 97? -87+6)= (1519-917 + 87-+11)+ C178 +977 +816) 
= 21° +16t+5 
(6r3 +97? +19 + (6r? - 167 +19 = Cor? +97? +19 + Cor? +167 -19) 
= 127? +9r? +16r 
+ +8v-2)-(v ~13" +7v+1) (43 +8v-2)t (-6v3 +13y? -1v-1) 


=—10y° +13v7+-3 


nN 


N I'S) 
se 


N 
= 0 
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29. 


30. 


31. 


32. 


Chapter 5: Variable Expressions 


4a? + 9a-11 =e Im <6 
Fe —2m +1 

2a* +12a—- 2 — 5m —5 

8b? — 7b— 6 35, ° 5n?+8n*-4n-9 

5 ean eee 

3b2 —15b-18 3n —8n 

674+42 +1 36, 492 +797+ 84-9 
32° +8z+ 9 -14q3—792 + 84+9 
Sree an 

3z° +42° +8z+10 -10q° +16q 
1oy? — 8y-13 37 Lob - Th A 


Boye y= =8h7 = Sh +14 
Ga 2b*-12b +18 


10y? —6y~ —10y—20 


1063 7b 38. 7m2—3m-— 6 
—8b2 asia ~2m* + m—5 
10b° —8b* —7b-14 5m* —2m-11 


Critical Thinking 5.3, page 330 


39, 


40. Strategy 


41. 


42. 


Strategy 


Solution 


Solution 


Strategy 


Solution 


To find the perimeter, substitute (2x? + 4x — 3) for L and (x* + x + 5) for Win the formula 
below and solve for P. 


P=2L+2W 

P=2: (2x2 + 4x—3)+2-(2+x45) 
= 4x? + 8x—6 + 2x” + 2x + 10 

= 6x? + 10x +4 

The perimeter is (6x? + 10x + 4) km. 


To find the perimeter, substitute (3b — b — 6) for L and (b° + 3b + 8) for Win the formula 
below and solve for P. 


P=2L+2W 
P=2-(b°-b-6)+2-(b +3b+ 8) 
= 6b’ —-2b-12 + 2b’ + 6b + 16 

= 8b7+4b+4 

The perimeter is (8b? + 4b + 4) m. 


To find the perimeter, substitute (y + 1) for a and (y + 2) for b and (y + 8) for c in the 
formula below and solve for P. 


P=a+bte 
P=(y+1)+(+2)+(+8) 
= 3y +11 

The perimeter is (3y + 11) ft. 


a. The degree of the monomial 2ab° is 2+6=8. 


The degree of the monomial —Sxy°z’ is 1+ 5 +3 =9. . 


The degree of the monomial 9mn’p is 1+2+1=4. 
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Objective A Exercises, page 335 


A @-ai=a’ 


2, y-ye= yl 
x +x! = x6 
é-d=d’ 


n':r =n° 


Pye ee 


p’-p=p” 
pz =28 
b-b?-b© =b? 


exe a>-a® Yb? -b) 
o a be 


2 


9 


se 


10. ©) as Phy y’) 

11. Cn? so) -(?. m® Yn- 2) 

12. (4 Ce 2 rye 1°) 
=-r 6,12 

13. Bessa (2: oe (ky 
= 10x’ 

14. 6x? 9x)= 6 DG? -x) 
= 54x4 

15. © »e")- 8(x?- xy: y) 

16. (4a°b* Yaab° )= (4-3) a-a\b4 :b°) 
=12a‘b? 

17. RACE) (4. 3)(n* ‘m') 


= =—12m’ 
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18. (6r? -4r)=[6-(4) 0-7) 


= -24r3 

19, ( —2w)= [7 ‘ (2) 0 ) w 
= -143w 

20. ~9a3 4b? ) = [-9)-4}° pb? “ 
= -36a°b? 


21. (ab2c3 ~2b%c? ) 
=-2-a(b? -b3 Yc? -c?) 


=—~2ab>c? 


22. (4x7, sx°)- [4- (5)? “x y? 
= -20x/y3 

3. (4b4c ogee (4-6)(a? Yo* -b Ce? ) 
= 24a bc? 

. 6x? for"2)- 6 OQ?’ JO) 
=15xy"z 

, (877 \esrt4y) 
=[C8X-5) ? re A v) 
— = 40r7t’y 

26. Ga oe —4(a)(b> -6° c* -c) 


= -4qb®c3 


N 


N 
ds. 


nN 
nN 


27. (mn' p\-3mp? ) 


= [9-3)om-m\(u* Yo- 2” ) 
= -27m?n' p? 


N 


8. (-3v°wz (4124) 


= =X)? vy z*) 
=12v°w2> 


One ax = 2-3-4) (-x?-x4) 


= 24x! 


N 
‘© 
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30. (5a )4a)Ga° )= (5.4.3)(@?-a- a) 
= 60a 
31. (3ab)(2a°b° \e°b) 
= (3-2a-a” a? \b-b°-b) 
= 6a°b> 
32. (4x?y B* )0x’y") 
= (4-3-2)? x fyy y) 


= 24x>y8 


2 (oe) 
==G S)(c-x? Yy*-y*) 


= -15x7 78 


34. (6m3n (mn? Ym) 
= [on ‘M: myn n?) 


= 6m>n? 


35. (er? 2p y" E30) 
=. AX3]-7 FP?) 


= 487448 y4 


36. (-y >2 2 x32 (-32y*) 


=[CC2K-3) x fy* -y* Ye-2) 


Eee ye 


37. (Sac? (-46%c (-3476" ) 
= [5-4-3 a: Yo? -? Ye" -c) 
= -60a3h°c4 

38. (7x72 xy") 


fi (7-30? xy yt ¥5 


= 2Ix7y/2> 


39. Qab® H40°6*) 


= [2-4)J@-a° e° 4) 


= ~84°5"° 


Objective B Exercises, page 336 


40. (?) Kee 
aie 

41. (?) ahee 
_ 8 

42. Gy =25° 
_ 718 

43. (oy = pel 
= ps 


44. (ye) = yl02 


sige 
45. (7 f nT 
== pat 
46. (a°) eae 
= q@® 
AG oe 
fa 37 x2 =9x* 
4s. (2yy =2'3 9 
= 2393 =By? 
49. (° yy _ 126,36 
= x}2y18 
50. (n'n?) = m*3 2 
ee le 
4 
51. rr) rs 
_ 1244 


52. (25) _ gr Sps 
Gs 
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12 De 

53. CG’) =(-1) yr 
= y4 

' 54, (2) = (~1)'?232 


55. Qx*) ee 
482 
& gx/2 

56. (n°) = 313,33 
- 33,9 ° 
=27n? 

57, (20° y =(-2)'3 473 
= (2)'a° 


= -8q° 


58. G3 bh? y 2 cs) po2 
= (-3)'5° 
= 95° 
59 é 2 y _al-22.2.12 
i x Vj= me y 
= 7 x4y? 
a 9x45 
60. (42408) = 413 943553 
ar als 
= 64q!2p15 
61. (ate? Boia 89 ,13123 
= 73.9% 
62. ( wZy) = gh2,12,32,22 
= 4? 57674 
=16x7y®z4 
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63. (-mn*p? ) 


= Che 


1.4.5.4 3-4 


Pp 


4 20,12 


=m np 


Critical Thinking 5.4, page 324 


64. Strategy 


Solution 


65. Strategy 


Solution 


66. Strategy 


Solution 


To find the area, substitute  « 
(6x”) for L and (2x) for Win 

the formula below and solve 

for A. 


A=LW 


The area is (12x°) m7. 


To find the area, substitute 
(3a°b°) for L and (a*b) for Win 
the formula below and solve 
for A. 


A=LW 

A =3a’b’ - a‘b 

= 3a°b° 

The area is (3a°D°) fi”. 

To find the area, substitute 


(7y’) for s in the formula below 
and solve for A. 


A=s 

A=(ry5 =7?.y5? 
= 49y1° 

The area is (49y'°) cm?. 


67. @°) =2° =64 


20). 0 sie 


@*). 
The results are not the same. 2 is the 
larger number. 


Section 5.5 


Objective A Exercises, page 339 


1. x(x? —3x- 4): x(e? }-x@x)—x(4) 


3 


=X ~3x? —4x 


2, yBy? +4y-8 vy" + »(4y)- vB) 


= 3y° +4" —8y 


188 Chapter 5: Variable Expressions 


. 4a(Q2a” +3a 6) 4a(2a? + 4a(3a)-4a(6) 
= 8a? +12a* —24a 

3b(60° — 56-7 3b(667 }-30(56)-36(7) 
=18b> 1557-215 

. 2a +9a- 7)\= -2a(sa? )}+(-2aX(9a)- (-2a)(7) 
=-6a> —18a" +144 

_ ~4x(x? -3x - ie -4x(x? (-4x)(3x)-(-4x)(7) 
Stet? 4 1x SO8x 


m>(4m -9)= m>(4m) - m3 (9) 
= 4m‘ — 9m? 


r? Qr? +7)= r? Qr? )rr7(7) 

=2r4 nee? 

. 2x? (5x? — 6xy +2y" = 23 (6x? )+2x3Gxy)+ 22° Qy ) 
10x° -12 x4 y+4x°y? 

464 (3a? +4ab -b?)= 4b4 Ga? +464 (4ab)—454 (67 ) 
=12a7b* +16ab> —4b° 


a.) 


=~ 


Nn 


= 


Pe 


~ 


\e 


10. 


i) 


u. -6r°(? -2r-6)=-6r° 7  G6r Jor) (6r° \o) 
=-6r7 +12r® +36r? 

1. 25," Gy -6y> + 7 Sy 6)?}} Csy* ov? + Gsy* 
=-15y° +30y7 -35y4 

13. 4a? (30° +6a- 7)\= 4a’ (a }t 4a*(6a)—4a’(7) 
712g! 240° Shane 

14. 565(2b7 . 4b-9)= 5B (20? }- 563 (4b)-5b3(9) 
=10b° —20b4 — 455° 

15. 2277 G =4n° = sn? )= ~2n? (3)- (-2n? er - 2? Yen’) 


=-6n* + 8n> + 10n’ 


16, -4x3(6- 4x”-5x" )=-4x° @)- (ax? ax? (4x? x") 


= 243 416x°+20x/ 


ab” 6° —4ab+b? ie ab”(Ba” )- ab*(4ab)+ (2b? Yo" ) 


= 3q3b? — 4a7b? +.ab4 


17. 


~I 
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18. 


19. 


20. 


21. 


22. 


23. 
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22 (69-2) 2%?) (2? Joo) CPP) 

= 5x2y6 _6x3y4_ 55,3 

-P 9 (4x57 = 5x3y- 7x )= - Gx) Cy Yox3y -E2y? 7x) 

=4x7¥ +5? y4 +7235 | 

-a°b* Ga°b* +6a°b -5a)=-a"b* 6a°b* )s (-a75* oa*o” } (-a76* Ysa) : 
= —30%58 — 6a5b% + 5a354 

6rH( —7t—-rt i 6r°P (1)— 6r723(rt) — 643 (°:) 

= 6r?P —6r>r4 — 67°49 

3 p(4p° + 5p -8)= 3p(4p” 3 (5 p)-3 78) 

=l2p° +15p* =24p 


—4q(-9q +7) = —4q(-9q)- 44(7) 
= 3697 — 289 


Objective B Exercises, pages 339-340 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


(x + 4)(x + 6) = (x)(x) + («)(6) + 4(x) + 4(6) 
=x +6x +4x+24 
= x7 +10x +24 


(y + Ny + 3) = O)O) + 03) + 90) + 93) 
+3y+9y+27 
= y* +12y+27 


(a— 6)(a — 7) = (aa) + a(—7) + (-6)(a) + (6-7) 
= q* -Ta-6a+42 
= q* -13a+42 


(x + 6)(x + 5) = (x)(x) + (5) + ee) + 6(5) 
bs =% +5x +6x+30 
= x? +11x +30 


(y + 4) + 3) = 0)O) + O)GB) + ate + 4(3) 
every nay sl2 
=" iy 12 


(a — 3)(a— 8) = (a)(a) + (a)(-8) + (—3)(a) + (-3)8) 
=a* —8a-3a+24 
= q* —-1la+24 


(3c + 4)(2c + 3) = (3c)(2c) + (3c)(3) + 4(2c) + 4(3) 
= 6c* +9c+8c412 
= 6c” +17¢ +12 
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31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


Chapter 5: Variable Expressions 


(52+2)(2z+ 1) =(52K2z)+ (Sz) + (2X2z) +20) 
—10z7+5z+4z4+2 
=1027+9z+2 


(3v — 7)(4v + 3) = (Bv)(4v) + Bv)(3) + C7)(4v) + (-7)3) 
=12y? +9y —-28v-21 
=12v* -19v-21 


(8c — 7)(5c + 3) = (8c)(5c) + 8e(3) + (-7)(5e) + (-7)3) 
= 40c? +24c-35¢-21 
Apc tile —21 


(8x — 3)(Sx — 4) = (8x)(5x) + (8x)(-4) + (-3)(Sx) + -3)\4>) 
= 40x? -32x-15x+12 
= 40x? —47x +12 


(Sv — 3)(2v -1) = (Sv)(2v) + (Sv)(—1) + (—3)(2v) + (-3)--1) 
=10v* —5v—6v43 
=10v* -1lv +3 


(4n—9)(4n — 5) = (4n)(4n) + (4n)(—S) + (-9)(4n) + (-9)(-5) 
=16n? —20n—36n +45 
= 16n? —56n +45 


(7t —2)(St + 4) = (72)(St) + (71)(4) + (-2)(54) + (-2)(4) 
3575 087-101 =8 
=3577 418-8 


(3y — 4)(4y + 7) = Gy)(4y) + By)7) + AY) + HM 
=12y° +2ly—-16y—28 
=12y* +5y—28 


(8x + 5)(3x — 2) = (8x)(3x) + (8x)(—-2) + 5(3x) + 5(—-2) 
= 24x? — 16x +15x-10 
= 24x2-x-10 


(4a —5)(4a + 5) = (4a)(4a) + (4a)(5) + (-5)(4a) + (-5)(5) 
= 16a? +20a—20a —25 
= 16a —25 


(5r + 2)(Sr — 2) = (5r)(5r) + (57-2) + 2(5r) + 2(-2) 
= 25r2 -10r +10r—4 
= 25r? —4 


(2b + 3)(3b + 8) = (2b)(3b) + (2b)(8) + 3(35) + 3(8) 
= 667 +16b4+9b+24 
= 6b? + 25b4+24 


(7y + 5)(3y — 8) = (7y)By) + (7y)(-8) + 5Gy) + 5-8) 
= 2ly* —56y+15y—40 : 
= 21 —41y- 40 


© Houghton Mifflin Company. All rights reserved. 


Critical Thinking 5.5, page 340 


44. Strategy To find the area, substitute (3)” + y + 4) for L and (2y) for W in the formula below and 


solve for A. 


Solution A=LW 


A= Gy" +y +4): 2y =3y -2yt+y-2y+4-2y 


= 6y + Ost + By 


The area is (6y° + 2y* + 8y) in’. 


Section 5.6 


191 


45. Strategy To find the area, substitute (2x + 3) for L and (x — 6) for W in the formula below and solve 


for A. 
Solution A=LW 


A = (2x + 3) + (x — 6) = (2x)(x) + (2x)(-6) + 3(x) + 3(-6) 


= 2x" —12x+ 3x-18 
= 2x” — 9x — 18 


The area is (2x* — 9x — 18) mi?. 


46. Strategy To find the area, substitute (2x + 1) for s in the formula below and solve for A. 


Solution A=s" 


A= (2x + 1)? = (2x + 1)(2x +1) 
= (2x)(2x) + 2x(1) + 1(2x) + (ICD) 


= 4x? + 4x +1 


The area is (4x? + 4x + 1) m?. 


47. a. (5+x)° = 25+x False 


(5+ x)° = (54+x)(54+x)= 25+ 5x45x 4x2 =25410x4+x 


b. (5x =25x" True 


c. (a-4y =a" -16 False 


(a-4y =(a-4Ya—-4)=a? -8a+16 


48. (a—by —(a+b) =? —2ab+b? a +2ab +b? )- —4ab 


Section 5.6 


Objective A Exercises, page 345 
1. 27° =1 


2. (3x)? =1 
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10. 
11. 
12. 


13. 


14. 
15. 
16. 
i; 
18. 


19. 


20. 


21. 


22. 


23. 


24. 
a 


Chapter 5: Variable Expressions 


25. 


26. 


27. 


28. 


29. 


30. 


tu® _ 4-2,8-5 — 728 
ue 


115: 
pose = pil-475-Va "cA 
b'c 


— =! =f = 
r r 
oh ap '-5 2 27 E 


Objective B Exercises, pages 345-346 


31. 


32. 


33s 


34. 


35. 


36. 


ois 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


46. 


2,370,000 = 2.37 x10° 
75,000 = 7.5104 
0.00045=4.5x10~4 
0.000076 = 7.6x107> 
309,000 = 3.09 x 10° 
819,000,000 =8.19 x10® 
0.000000601=6.01 x10~” 

0. 00000000096 =9.6 x 10~!° 
57,000, 000,000 = 5.7 x10!° 
934,800,000, 000 = 9.348 x 10!! 
0.000000017= 1.7 x10-® 
0.0000009217=9.217 x10~” 
7.1x10° = 710,000 
2.3x107 = 23,000,000 

4.3x 10> = 0.000043 


9,21x10~7 =0.000000921 
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47. 


48. 


' 49. 


50. 


51. 


52. 


55. 


is 


58. 


59. 


60. 


6.71 x 10° =671,000,000 
5.75 x10° = 5,750, 000,000 
7.13 x10~© =0.00000713 
3.54 x 1078 = 0.0000000354 
5x 10!? =5, 000,000, 000, 000 


1.0987x 10!! = 109, 870,000,000 


. 8.01x10~ = 0.00801 


. 4.0162 x10~? = 0.0000000040162 


16,000, 000,000,000 mi 
=1.6x10!3 mi 


5,980, 000,000, 000, 000, 000, 000,000 kg 
= 5.98x 107+ kg 


0.00000000000000000016 coulombs 
= 1.6.x 10719 coulombs 


0.0000037 m =3.7x10-°m 


0.000000001 s =1x107?s 


73,900,000,000 = 7.39 x 10’° dollars 


Critical Thinking 5.6, page 346 


61. 


62. 
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a. 3.45x107!4 56.45 x107)5 
b. 5.23x10!® 55,23x10!” 
c. 3.12x10!2 > 4.23 x10! 


Fes fk 4 Ban | pec pe Wt 


ae) at DAO n a eral 3. 


3-9 39 21,371 =4, 
3-2 ere ed: 
Sie 


pb 27?) =22 =4, 2°) =2! =2, 
p00) oe 


De 
e221 
~ 92 4 
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Section 5.7 


Objective A Exercises, page 351 


1. 


10. 


11. 


12. 


13. 


14. 


15. 


Three more than ¢ 
t+3 


. the total of twice q and five 


2qgt 9d 


. five less than the product of six and m 


6m—5 


. seven subtracted from the product of eight 


and d 


_8d-7 


. the difference between three times b and 





seven 
36-7 


. the difference between six times c and 


twelve 
6c — 12 


. the product of n and seven 


Tn 


. the quotient of nine times k and seven 


vi 


. twice the sum of three and w 


2(3 + w) 


six times the difference between y and 
eight 
6(y — 8) 


four times the difference between twice r 
and five 
4(2r—5) 


seven times the total of p and ten 
7(p + 10) 


the quotient of v and the difference between 
v and 4 


eben 
v—4 


x divided by the sum of x and one 





Ee 
x+l 


four times the square of t 
) 
4t 
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16. 


17. 


18. 


19. 


20. 


Chapter 5: Variable Expressions 


six times the cube of ¢ 


6q° 

The sum of the square of m and the cube of 
m 

m a> m> 


the difference between the square of d and 
d 


d*—d 


smaller numbers: s 

larger number: 31 —s 

five more than the larger number 
(31-—s)+5 


larger number: L 

smaller number: 74 — L 

the quotient of the larger number and the 
smaller number 


gk. 
74-L 


Objective B Exercises, pages 351-353 


21. 


22. 


23. 


24. 


Let the number be x. 

a number decreased by the total of the 
number and twelve 

x—(x+ 12) 

x-—x-12 

—12 


Let the number be x. 

a number decreased by the difference 
between six and the number 

x —(6-x) 

x-6+x 

2x — 6 


Let the number be x. ; 
the difference between two thirds of a 
number and three eighths of the number 


2x3 

1 2 

sanded = 
24% 


Let the number be x. 

two more than the total of a number 
and 5 

(ear ay +2 

x+54+2 

x+7 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


Let the number be x. 

twice the sum of seven times a number and 
six 

2(7x + 6) 

14x + 12 


Let the number be x. 

five times the product of seven and a 
number 

5(7x) 

35x 


Let the number be x. 

the sum of eleven times a number and the 
product of three and the number 

lix + 3x 

14x 





Let the number be x. 

a number plus the product of the number 
and ten 

x + 10x 

11x 


Let the number be x. 

nine times the sum of a number and seven 
9(x + 7) 

9x + 63 


Let the number be x. 

a number added to the product of four and 
the number 

4x +x 

5x 





Let the number be x. 

seven more than the sum of a number and 
five 

(x + S3)ch7 

Xe 12. 


Let the number be x. 

a number minus the sum of the number and 
Six 

x—(x +6) 

x-x-6 

6 


Let the number be x. 

the product of seven and the difference 
between a number and four 

T(x — 4) 

Tx — 28 
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34. 


Js 


36. 


37. 


38. 


39. 


40. 


41. 


© Houghton Mifflin Company. All rights reserved. 


Let the number be x. 

six times the difference between a number 
and three 

6(x — 3) 

6x — 18 





Let the number be x. 

the difference between ten times a number 
and the product of three and the number 
10x — 3x 

Tx 


Let the number be x. 

fifteen more than the difference between a 
number and seven 

(x —7)+ 15 

cea 


Let the number be x. 

the sum of a number and twice the 
difference between the number and four 
x + 2(x -4) 

x+2x-8 

3x —8 


Let the number be x. 

the difference between a number and the 
total of three times the number and five 
x — (3x + 5) 

x-—3x-5 

-2x -—5 


Let the number be x. 

seven times the difference between a 
number and fourteen 

7(x — 14) 

7x — 98 


Let the number be x. 

the product of three and the sum of a 
number and twelve 

3(x + 12) 

3x + 36 


Let the number be x. 

the product of eight and the sum of a 
number and ten 

8(x + 10) 

8x + 80 


42. 


43. 


44, 


45. 


46. 


47. 


48. 


49. 
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Let the number be x. 

the difference between the square of a 
number and the total of twelve and the 
square of the number 


x?-(12+x7) 


x? ~12~x? 
—12 


Let the number be x. 

a number increased by the difference 
between seven times the number and eight 
x + (7x — 8) 

x+7x-8 

8x -— 8 


Let the number be x. 

the product of ten and the total of a number 
and one 

10(« + 1) 

10x + 10 


Let the number be x. 

five increased by twice the sum of a 
number and fifteen 

5 + 2(x + 15) 

5 +2x + 30 

2x + 35 


Let the number be x. 

eleven less than the difference between a 
number and eight 

(x -8)-11 

x-19 


Let the number be x. 

fourteen decreased by the sum of a number 
and thirteen 

14-—(x + 13) 

14-x-13 

l1-x 


Let the number be x. 

eleven minus the sum of a number and six 
11-(« + 6) 

1l1-x-6 

5-x 


Let the number be x. 
the product of eight times a number and 
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50. 


51. 


52. 


53. 


54. 


55. 


56 
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Let the number be x. 

eleven more than a number added to the 
difference between the number and 
seventeen 

(11 +x) + (@-17) 

114+x+x-17 

2x —6 


Let the number be x. 

a number plus nine added to the difference 
between four times the number and three 
(x + 9) + (4x — 3) 

x+9+4x-3 

5x + 6 


Let the number be x. 

the sum of a number and ten added to the 
difference between the number and eleven 
(x + 10) + (x-11) 

x+104+x-11 

2x -1 


Let the smaller number be y. 
The larger number is 9 — y. 
five times the larger number 
5(9-y) 

45 -Sy 


Let the smaller number be p. 
The larger number is 14 — p. 
eight less than the larger number 
(14—p)-8 

14-p-8 

6—p 


Let the larger number be m. 

The smaller number is 17 — m. 

nine less than three times the smaller 
number 

3(17 —m)-9 

51-—3m-9 

42 —3m 


Let the larger number be k. 

The smaller number is 19 — k. 

the difference between twice the smaller 
number and ten 


2(19 — k) — 10 
38 —2k-10 
28 — 2k 


Objective C Exercises, pages 353-354 


Sie 


the distance from Earth to the moon: d 
the distance from Earth to the sun: 390d 


58. 


59. 


60. 


61. 


62. 


63. 


64. 


65. 


66. 


67. 


length of an ultraviolet ray: L 
length of an infrared ray: 2L 


the height of Mount Whitney: H 
the height of Mount Everest: H + 4,430 


the width of the door: w 
the height of the door: w + 5 


the amount of cashews: A 
the amount of peanuts: 34 


the time to fill out Schedule B: t¢ 
the time to fill out Schedule A: St 


the regular price of a suit: c 


the sale price of the suit: 4¢ 


the speed of the slower cyclist: r 
the speed of the faster cyclist: r + 6 


the longer piece of the string: L 
the shorter piece of the string: 3 — L 


the price of the stock: p 
the amount of the dividend: + 4) 


the length of the shorter piece: L 
the length of the longer piece: 12 — L 


Critical Thinking 5.7, page 354 


68. 


69. 


70. 


71. 


The sides of a square are equal in length. 
Thus each side of the square would have a 
length of one-fourth the length of the wire, 


or each side =4 x: 


There are twice as many hydrogen atoms as 
oxygen atoms in the water. Thus if there 
are x oxygen atoms, there will be 2x 
hydrogen atoms. 


For each 5 ft the rope moves, the weight 
will move 3 ft. Thus the weight will move 
2 the distance of the rope. Using these 
distances as a model, if the rope moves a 
distance of x, the weight will move 3x : 


For each 7 turns of the smaller wheel, the 
larger wheel turns 4 times. Thus the larger 


wheel will make 4 as many turns as the 


smaller wheel. 
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Chapter Review 


Chapter Review Exercises, pages 359-360 


1. 


10. 


11. 


12. 
13. 


14. 


45. 


—3x —7 + 5x —9 = (-3x + 5x) + (-7—9) 
= 2x — 16 


. —2(9z + 1) =-18z-—2 


6:7 +42—7) (72 -52-8) 
= (2? +72”) (4z ~5z)+(-7-8) 


=10z7—z-15 


; 2m? n 4 mn) [2(—4) in? - mn? n-n) 
2 


=-8m>n 


37-5 be nh es 
39 243 


. The additive inverse of 4 is 3 f 


3@r): 


. —5(2s — 5t) + 6(3¢+ s) 


=—10s + 25t+ 18¢+ 6s 
=—4s + 43t 


. B74 B32? y) 


= [5-3-7 e* »’) 


=15x3y7 


(7a+6)(3a—4)=21a? -28a+ 184-24 
=21a*-10a—-24 
63 —7b2 +5b- 9 
-963 + 7b* -— b- 9 
gt eae 
—3b +4b-18 


G2") _9!5 45 _ 95,20 _ 39220 
-4(-8w)= 6w 


Sxyz? (:3x72+6)2?- xy" )= 5xyz" 3x72 sayz? 632”) Sxyz7(x*y*) 


2 4,52 


= 15x yz +30 xy z* —5x4yz 


= 


The multiplicative inverse of -4 is—@- 
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198 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


Chapter 5: Variable Expressions 


-4(3c — 8) =-12c + 32 


om —6n+7—4m + 6n +9 = (2m—4m) + (-6n + 6n) + (7+ 9) 
=—2m+ 16 


(1a368 \-302b7 = [4a) 2° \e8 07) 
=a nh 
The Distributive Property 


2.33 
(p70) = 04 
=p 9 


89 


0.0000397= 3.97 x10~> 

The Commutative Property of Addition 

(oy3 +8) -10)+ Coy? +8y-9)= Oy? —6y° By” +8y +109) 
= 3y? +8y? +8y-19 


8(2c — 3d) — 4(c — 5d) = 16c —24d—4e + 20d 
= 12c —4d 

7(2m — 6) = 14m — 42 

ry 
xy 


5-1_ 2,4 


ly sy 





Ta’ Omid +3a= (12? -12a? }+3a-9 
=-5q? +3a4+9 


(3p -9X4p +7)=12p? +21p—36 p-63 
=12p* -15p-63 


—2 Pb(ta* —5ab*+3b4 - -2a°b(4a*)- (207d fab? )t (2076) 60") 
= ~84°b+10a°b* —6ab° 


—12x + Ty + 15x — lly = (12x + 15x) + (7y - 11y) 
= 3x —4y 


-7(3a — 4b) — 5(3b — 4a) = —21a + 286 — 155 + 20a 
=—a+t 135 


cS ab 


re) 
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34, 


35. 


36. 


as 


38. 


39. 


40. 


12x3 +9x2 ~ 5x-] 


6 


x —10x 


2.4x10° =240, 000 


47 + 3z-9z+27 
= (42° + 22) + (3z—9z) 
= 62-62 


Chapter Test 199 


nine less than the quotient of four times a number and seven 


4x 
79 


the sum of three times a number and twice the difference between the number and seven 


3x + 2(x —7) 
3x + 2x=14 
5x — 14 


602,300, 000, 000, 000, 000, 000,000 = 6.023 x 1073 


the number of pounds of mocha java beans: p 


the number of pounds of espresso beans: 30 — p 


Chapter Test, pages 361-362 
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36y= 7) =215y 421 


. Ty—-3-4y +6 


Sik Ay) + {3 oy 
=3y+3 


.. 4x7 — 22 + Tz — 8x" 


= (4x° — 8x’) + (-2z + 7z) 
= 4x? + 5z 


. 2a—4b+ 12-—S5a—2b+6 


= (2a— 5a) + (4b — 2b) + (12 + 6) 
=—3a—6b+ 18 


aloe Ses 
. The multiplicative inverse of ri is = 


. —2(3x — 4y) + 5(2x + y) 


=—6x + 8y + 10x + Sy 
= 4x + 13y 


9 -2(4b — a) + 3(3b — 4a) 


Peto 18h 4.99 49/5120 


=-10a+b+9 


0.00000079 = 7.9 x 10” 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


12. 


20. 


4.9 x 10° = 4,900,000 


(4x? — 2x — 2) + (2x? — 3x +7) 
= (4x" + 2x?) + (-2x — 3x) +(2+7) 
= 6x? —5x +5 


(2ws)' = y24y54 = y8yy20 


(m2n3) = 313 99237733 


= 33m°n? = 27m? 


(-Sv*z)(2v°z’) = (-5)(2)(v’ - v°)(z - 2) 
=-l0v2 


(3p — 8)(2p + 5) = 6p’ + 15p — 16p — 40 
= 6p’ - p-40 
(2m? n?)(—4mn? + 2m? — 3n') 


=2m'n'(Amn’) +2m'n’(2m! ) +2m’n?(-3n') 
=-8m'n?’ + 4m°r’ — 6m’ n® 


3z+ 4w=4w+ 3z 


Ds 
xy Q=1015—2 3 
Sites La, 





eon 
eas 


a 


The Associative Property of Multiplication 


200 


21. 


22. 


23. 
24. 


25. 


26. 


27. 


28. 


29. 


30. ——_=m 


31. 


32. 


33. 


Chapter 5: Variable Expressions 


5a° =6a--+4a—s 
—~8q° +7a? —4a-2 
So Fae ~10 


The Distributive Property 
6w-0=0 


(3x — 7y)(3x + Ty) 
= 9x” + 2Ixy — 21xy - 49 
= 9x7 — 49,” 


, & 
The additive inverse of -> is = 


720,000,000 = 7.2 x 10° 


(3a—6)(4a + 2) 
= 12a + 6a—24a-12 
= 12a’ —18a—12 


2(4a — 3b) + 3(5a — 2b) 
= 8a — 6b + 15a— 6b 
= 23a —12b 


five more than three times a number 
3x +5 


the sum of a number and four times the 
difference between the number and seven 
x+4(x-7) 

x + 4x — 28 

5x — 28 





the number of cups of sugar in the batter: s 
the number of cups of flour in the batter: s 
43 


Cumulative Review Exercises, pages 363-364 


1. 


4 ie 
Sookie os 


. 9v—-10 + 5v+8=(9v + Sy) + (-10 + 8) 


14y-—2 


. Gx —5)(2x + 4) = 6x? +12x-10x —20 


= 6x7 +2x —20 


10. 


11. 


12. 


= 
w& 


Ul we 
-a—b, a=%,4 and b =—¢ 
 £3\2411-4 
724 NG 24 6 
Selle 
24 24 
Sid ny hie 20 
a 24 ion 2 
2? 233 oe 
247~ 3-87 8 
N81 +3W25 = 943-5 
=9+15 


= 94 


. Draw a parenthesis at —3. Draw a line to 


the right of -3. Draw an arrow at the right 
end of the line. 


65 4 oF irl Of 2-3 455 6 


The solution is —9. 


 0.00000084 =8.4 x10~” 


(5x? -3: +2) (4x? +x-6) 
= (x? +4x? (32+ x)+(2-6) 


= 9x? —2x —4 


—5J4x+y, x=18 and y=31 


—5V18+31 =-5¥49 
= 5 -Geu3s 
id 
tl see 

2 2 
ee 

Ra 
ane 

S53 
a ee ee 

‘5 7 Bedeees > 20 

. 3a» Yaa*s*)- (3-4). a° Yo: o*) 
=-12a'b? 
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14. 


15. 


16. 
17. 


18. 


19. 


20. 


21. 


22. 


23. 


2 


> 
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—8p(6) = (6)(-8p) = [(6)(-8) lp = 48p 


829.42 —+ 800 
567.109 — -600 
~ 200 


~3ab? (407 +5ab- 2ab? ) 
=3ab’(4a*b)+(-3ab’)(Sab)-(—-3ab’)(-2ab’) 
= —12a°b? —15a*b’ +6a*b* 


6(5x — 4y) — 12(x — 2y) 
= 30x —24y — 12x + 24y 
= 18x 
ae a=-56 andb=-8 
_=56_ =§6 __4 
-(-8)" 8 

856755 66257207 2-9 
0.5625 =19 000 ~ 625-16 16 


6-(-2)° +12-(-8) =6- (8) = 12-8) 
=_48 + 12 —(-8) 

==42 (8) 

=-44+§=4 

4300 =~i00-3 

= J100 -W3 

=10V3 


(sy? -7y +4} @?-5y+9) 
= 6? -1y+4)}+(-3y +5y-9) 


25. 


26. 


27. 


28. 


29. 


30. 
31. 


32. 


Cumulative Review 201 


—6cd, e=-4 andd = 
2 62.3 
6(36)$44 
= O25) 
1-9-4 
wo Q0GnD 23 ety 
1-3-3222 


- (a? 3 By 


(a's?) = 915 45,35 


~ 95 q20p15 


= 30920515 


(a—bY +5c; a=-4, b=6, c=-2 
(4-6) +5(-2)=(-10)” +5(-2) 
= 100 +5(-2) 

= 100 +(-10) 


6.23 x10 = 0.0000623 


Let the unknown number be x. 
the quotient of ten and the difference 
between a number and nine 


0s 
x-9 





Let the unknown number be x. 

two less than twice the sum of a number 
and four 

(x + 4)-2 

2x+8-2 

2x + 6 
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33. Strategy 


Solution 


34, Strategy 


Solution 


To find the difference, subtract 
the average rainfall in El] Paso 
(7.82) from the average 
rainfall in Seattle (38.6). 


38.6 — 7.82 = 30.78 

The difference between the 
average annual rainfall in 
Seattle and El Paso is 
30.78 in. 


To find the difference, subtract 
the amount of trash thrown 
away by a person in Canada 
(1.73) from the amount of 
trash thrown away by a person 
in the United States (1.97). 
Multiply the difference by the 
number of days in a year (365). 
Round your answer. 


1.97 — 1.73 = 0.24 

0.24 - 365 = 87.6 rounded to 
the nearest whole number is 88 
The person in the United 
States throws away 88 kg more 
trash than a person in Canada. 


35. the distance from Earth to the sun: d 
the distance from Neptune to the sun: 30d 


36. Strategy 


Solution 


To find the cost, substitute 

153 for S and 200 for NV in 
the given formula and solve for 
C. 

C=SN 

C =15-200 


C = 3,075 
The cost of the stock was 
$3,075. 
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Section 6.1 


Objective A Exercises, page 373 


Be 


10. 


11. 


12. 


x+3=9 
x+3-3=9-3 
x =6 

The solution is 6. 


<yt6=8 


y+6-6=8-6 
y=2 
The solution is 2. 


aeons 


4-4+x=13-4 
x=9 
The solution is 9. 


» I+y=14 


9-9+y=14-9 
y=5 
The solution is 5. 


- m—12=5 


m—12+12=5+12 
m=17 
The solution is 17. 


. n-9=3 


n—-9+9=3+9 
n=12 
The solution is 12. 


. x-3=2 


x—3+3=2+3 
x=1 
The solution is 1. 


y=36=—| 
y-6+6=-1+6 
y= 5 

The solution is 5. 


a+5=-—2 
a+5-5=-2-5 
a=-7 

The solution is —7. 


DIO = =3 
6+3-3=-3-3 
b=-6 

The solution is -6. 


Chapter 6 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


203 


a+ m=-6 
3-3+m=-6-3 
m=-9 

The solution is —9. 


5+n=-2 
§-5+n=2-5 
naj 

The solution is —7. 
8=x+3 
8-3=x+3-3 
5=x 

The solution is 5 
T=y+5 
7-S=y+5-5 
Tay 

The solution is 2 
3=w-6 
3+6=w-6+6 
9=w 

The solution is 9. 
4=y-3 

423 =y—33 3 
12 

The solution is 7. 
=f 
—7+7=-7+7+m 
0=m 


The solution is 0. 


= 
—9+9=-9+9+n 
O=n 

The solution is 0. 


3=v+5 
—3-5+v+5-5 
—8=yv 

The solution is —8. 


-l=wt+2 
-1-2=wt+2-2 
3=w 

The solution is —3. 


= Lax 
—-S5-1=1-1+x 
= % 

The solution is —6. 
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24. 


25. 


26. 


27. 


28. 


29. 


30. 


as 


32. 


Chapter 6: First-Degree Equations 


—3=4+y 
—3-4=4 
=] = 

The solution is —7. 


—-4+y 


3=-9+m 
3+9=-9+9+m 
12=m 

The solution is 12. 


4=—5 +n 
4+5=-5+5+n 
9=n 

The solution is 9. 


4+x-7=3 
x-3=3 
X¥=-3+3=343 
x=6 

The solution is 6. 


12+y-4=8 
8+y=8 
8-8+y=8-8 
y=0 

The solution is 0. 


8t+6-—7t=-6 
t+6=-6 
t+6-6=-6-6 
t=-12 

The solution is —12. 


—5z+5+6z=12 
Satz 
5-5+z=12-5 
Z=7 

The solution is 7. 


The solution is 4 4 


33. 


34. 


35. 


36. 


37. 
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id 
dtd 
cf 
ch 


The solution is 4 p 


BM 
9-6 6 

aes oe ee 
O68 OF Gaae 
28 
oes , 
a=1 


The solution is 1. 


o 
+ 


o 
II 
Shes 


-$ 
12 


3 
cas hs 


3 
4 


vs) SS) 


i 
am 


ih 
olution is 12° 


= 2 
5 
mek 
3 


x 


= 
= 


x 
I 
Seu 
| 
hr ii 
ve 
a 


— 
Nn 


s 


ee ae 
The solution is ie 


The solution is : : 


38. 


The solution is 2 : 


Objective B Exercises, pages 373-374 


40. 


41. 


42. 


43. 


44, 


45. 
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z= 
The solution is —5. 


—2r= 16 
Say: 
—2  -—2 
po may 
The solution is —8. 


—6p = 72 
SP 72 
-6  -6 
pe- lz 
The solution is —12. 


aig 228 
or. 4 


m=7 
The solution is 7. 


46. — 


47. 


48. 


49. 


50. 


51. 


Sze 


53. 


54. 
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—36 
Lg -=9 
ah 
ie solution is 3. 


The solution is 0. 


—Ta=0 
=ig el: 
—7 ~ -7 
a=0 
The solution is 0. 


12 =2¢ 
Lee 
2 2 
6=c 
The solution is 6. 


28 = 7x 
28 _ 1x 
Le ae 


AX, 
The solution is 4. 


The solution is 4. 
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55. 


56. 


37. 


58. 


59. 


60. 


61. 
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2 


The solution is 4: 


- 


The solution is 3: 


—6a = 21 
EOdieee) 
=66 =O 
Gee Sa) 


The solution is -4 : 


2 


The solution is — 4: 


28 =-12y 


2 
4 . 


26 


The solution is 9° 


62. 


63. 


64. 


65. 


66. 


67. 


68. 


69. 


S 
\ 
ea 


4x =3 (4) 


6 
he solution is 6. 


4 * poke Litd 


> Aw 

eS 
\I 
‘© 


ae 
i ie 
Il 
wih 
~ 
\o 
east 


e solution is 12. 


3 3y=3C15) 


Ve 
The solution is —25. 


-4¢ =16 
-4C4 e409) 


c=-28 
The solution is —28. 


-3f = 20 

Gn} $00 
n=-32 

The solution is —32. 


oe 
-4=-3 


4G 2-40) 


z=12 
The solution is 12. 
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71. 


72. 


7a. 


74. 


Lae 


76. 
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x= 40 


10=y 


ae 


The solution is 10° 


my 
8 


4 
“33 438) 


= 


AN 


it 


The solution is re 


Ty —-9y = 10 
—2y = 10 

Sey P40 

—2 ”~ —2 
y=-5 
The solution is —S. 


The solution is 3. 
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77. m—4m=21 
—3m=21 
39 2 


78. 


—3  -3 


m=-7 
The solution is —7. 


2a—6a= 10 


The solution is -3 : 


Critical Thinking 6.1, page 360 


73, 


80. 


xta=b 

x+a-a=b-a 

x=b-a 

The solution is valid for all real 
numbers a and b. 


Z 
& 
Soa 
oO 
MN 
°. 
E 
cS 
- 
= 
oS 
< 
g 
ae 
Qa 
oh 
g 
Q 
il 
So 


& 
ll 
BN 


* De 
il 
fon 


jaca ng Ww 
a 
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Section 6.2 


Objective A Exercises, pages 377-379 


a 


Syt d= 11 

Sy+ I= d= 11-1 
5y = 10 

2y _10 

yea 


ye2 
The solution is 2. 


oer 20 


3x+5-5=26-5 
3x =21 

oka et 

3 3 

x=7 

The solution is 7. 


. 2z—-9= 11 


2z-9+9=11+9 
2z = 20 

22-20 

2 2 

z=10 

The solution is 10. 


. Ip-2=26 


Ip —2+2=26+2 
Tp = 28 
7p _ 28 
op 7 


p=s 
The solution is 4. 


. 12=2+5a 


12—2=2-—-2+5a 
10=S5a 
10% 5a 
5 5 


2=a 
The solution is 2. 


. 29=1+7v 


29-1=1-1+7v 
28 =7v 

Z5er iy 

7 7 

4=v 

The solution is 4. 


10. 


11. 


12. 


13. 


14. 


15. 


. —sy + §=45 


—Sy+8-8=13-8 
—Sy=5 
yes 
=>. 5 
yr-l 
The solution is —1. 


~TIp +6=-8 

—7p +6-6=-8-6 
—7Tp =-14 

a —14 

pu2 

The solution is 2. 
-12a-—1=23 
~12a—1+1=23+1 
—12a = 24 


— =~ 

ap RL mcg 
aq=-2 
The solution is —2. 


-lSy—7=38 
—15y—7+7=38+7 
—l5y =45 

aby _ 

—15 ~-15 
The solution is —3. 


10-—c=14 
10-10-—c=14-10 


4-4-3x=-5-4 
3x =-9 
23x 

3° (-3 

x=3 

The solution is 3. 
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16. 


17. 


18. 


19, 


20. 


21. 


22. 
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8 — 5x =-12 
8-—8-S5x=-12-8 
—5x = -20 

x = =20 


x=4 
The solution is 4. 


33 =3-42 

—33 -3=3-3-42 
—36 =-4z 

=36 . =z 


Q=Zz 
The solution is 9. 


~41= 7 = Sy 
—41-7=7-7-8v 
—48 =-8v 
Be 


6=Vv 
The solution is 6. 


—4t+16=0 
—4++16-16=0-16 
—4t =-16 
=i =15 

PT aa 


=4 
The solution is 4. 


—6p —-72=0 
—6p —72 + 72=0+72 
—6p = 72 

eZ 

a 

p=-12 
The solution is —12. 
Sa+9=12 


5a+9-9=12-9 
5a=3 


ag 15 
Sac 25 
eo 
TaesS 
The solution is 2. 
7c +5=20 


1675 =9 =20=5 
1¢=15 


dels 
hates) 


15 


The solution is 7 


23. 


24. 


25. 


26. 


27. 


28. 


2t-5=2 
21-5 + 5.=25 
21> 7 

2t _ 
4 
t=4 


Dla 


aL 


The solution is 7° 


3v—-1=4 
3v—-1+1=4+1 
3v=5 
Sues 

Sales 


The solution is 3 : 


8x +1=7 
8&+1-1=7-1 
8x =6 

8x _ 6 

8 8 

Le 

eT 

The solution is 4 s 
6y+5=8 
6y+5-5=8-5 
6y=3 

Cys 53 

6° ~66 

y= 

The solution is 4 E 
4z-5=1 
4z-—5+5=1+5 
4z=6 

4z_6 

cae 

z=4 

The solution is 3 : 
8=5+ 6p 
8-5=5-5+6p 
3=6p 

3 _ 6p 

6 66 

2=P 


1 


The solution is 2: 
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29. 


30. 


31. 


32. 


33. 


34, 


Chapter 6: First-Degree Equations 


25= 11+ 8v 

2511 =11= 1128p 
14 = 8v 

14 _ 8v 

805.8 


fey 
eee ee 
The solution is 7 . 


—4=11+6z 
—4-11=11-11+6z 


> 


The solution is — 4: 


—3=7+4y 
-3-7=7-7+4y 
-10 = 4y 

106 4y 

4 4 
3, 
The solution is -2. 
9w-4=17 
Ow-44+4=17+4 
ow = 21 

9w _ 2) 

9 9 


w= 
ah 


The solution is 3: 


8a—5=31 
8a—-5+5=31+5 
8a = 36 

8a _ 36 

8 8 

a=4 


The solution is 4 : 


| nw 
| 
| 
& 
ll 
wn 
| 
n 


The solution is 0. 


35. 


36. 


ST. 


38. 


39. 


7-12y =7 
71—7=12y =i, 
-12y=0 

alZy 407 
120 eZ 
y=0 

The solution is 0. 


—3 —8z= 11 
34+3-8z=11+3 
—8z = 14 
=$z _ 14 

8 -8 

z=-4 


The solution is -4 : 


-9 -12y=5 
-9+9-12y=5+9 
-12y = 14 
rae ae 
mg 12 
ay 
6° 


ie 


The solution is 1. 


ome. 
62-3 =3 
phos, Le are 
aa eo 
it 
6z=3 
6z=2 
One 2 
6 6 
a 
o— 3 


The solution is 4 2 
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2 


The solution is 5° 


41. 3p-2=-2 
er rterre 
p=¥ 


ww 


ww 


to 
SS 
Ww 


Uke 


1 
e solution is 1. 


po By 


be) 
| 
a 
II 
to 


42. 


Spo Bpo 
I 
WwW ~ 


p > 
x 
Sr 
woh 
we 


x 
a ' es) ENS 


e solution is 4. 


TS 


4y43-3=11-3 


fos 


if)4 


=10 
te solution is 10. 


44, 2445-1 
344-4=-1-4 


S1=-5 


G49 


ne ag is 6. 
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46. 


47. 


48. 


49. 
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By cates 
7 —2=10 


3¥_942=10+2 


3y=12 


th ws 

£ Gv )-3 12 

v=28 

The solution is 28. £ 


z=—-45 
The solution is -45. 


44+6=1 


The solution is —15. 


F+5=2 
74+5-5=2-5 


45 
1 4 
< G vy} 73) 
Vie 
The solution is —12. 
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50. 


51. 


52. 


53. 


54. 
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17=20+4x 
17-20 =20 -20+4 x 


-4=x 
The solution is -4. 


Zy-3=1 


2 y-343=1+3 


3Gy}3@) 
The solution is 10. 
4y+2=8 
4y42-2=8-2 
ty=6 


46)46 
wat 


The solution is is F 


5—gy=2 
pens. 
-49=3 


cis gy CH) 


The solution is oS : 


The solution is -§ : 


55. 


56. 


ai 


58. 


a 


Se 
Nee ao -h- 
aK BY 
a 
oc. 


> 
< 
wWhn 
oP 
ee 


S Wh UB ko Uo 


| 
Aknr 


2 


The solution is 6: 


BR MID AN AN Ahn 
ll 
wha 


The solution is a ‘ 


= 
+ 
trl 


lI 


I 
ho 
_™ 
+ 
Mlb 
| 
mb 


l 
alo Wh aI 


vo 
NN 
AP 
Nees 


UN DWN Uild alo Mie 
II 


1 


The solution is 5° 


= 
| 


wold 


alto 
+ 
wlY 


= 


ws ls we 
+ 
nko Wi Uko 
iH 
nko 
= 


_ 

iI 
nko 

= 


BS 


The solution is 
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sy, 1.1 
l 
f-de}-de4 
foe 
san A 
2a 
3: se 
3 2 
iG: 7G) 
z=4 
The solution is + ‘ 
] 

60. 244-2 
grh-t-4-4 
Ze 
6° 8 8 
Coe 
6° 8 

1 
$a} 4@) 
a4 


The solution is + E 


61. 5.6¢—5.1 = 1.06 
3.6f—3.1 + 5,1 = 1,06 +571 


5.6t = 6.16 
3.6 _ 0.16 
61600) 5.6 
t=1.1 


The solution is 1.1. 


62. 7.2+ 5.22 =8.76 
7.2 -7.2.+5.22=8.16—-7.2 


5.2z = 1.56 

ae 100 
a Tee 

z=0.3 


The solution is 0.3. 


63. 6.2 —3.3t=-12.94 
6.2 — 6.2 —3.3t =—-12.94 — 6.2 


-3.3t=—19.14 
3.3. ~19.14 
pao s5,3 
t= 5.8 


The solution is 5.8. 
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64. 


65. 


66. 


67. 


68. 


69. 
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2.4 — 4.8v = 13.92 
2.4-2.4-4.8v = 13.92 —2.4 


—4.8v = 11.52 
-4.8v 11.52 
4.8 4.8 
v=—2.4 

The solution is —2.4. 
6c —2-—3c = 10 r 
3c-2=10 
3c—-2+2=10+2 
3c = 12 

364g 

pues 

c=4 


The solution is 4. 


12+ 6+ 3t= 16 
15t+6= 16 
15t+6-6= 16-6 
15¢= 10 

15t _ 10 

Db aels 


fe 
at 
The solution is 4 : 


4y+5-12y=-3 
-8y+5=-3 
-8y+5-5=-3-5 
—8y =-8 

—oy_ —-8 
es 
v= 

The solution is 1. 
7m—15-—10m=6 
—3m—15=6 
—3m—15+15=6+15 
—3m=21 
=e) 

—3 ~ -3 

The solution is —7. 


17 = 12p-—5 — 6p 
17 =6p—5 
17+5=6p-5+5 
22: OD 

22 _ Sp 

6 6 


Lap 


The solution is 


ll 
3 
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70. 29=4x+5-9x 
29 =-5x +5 
29-5 =-5x+5-—5 


71. 


24 = -5x 

24 =x 
—5~ -5 
es 


24 


The solution is oar 


3 =6n+ 23 -10n 
3 =-4n + 23 
3-23 =-4n + 23 - 23 


—20 =-4n 
—20 _ —4n 
eles aA 


5=n 


The solution is 5. 


Objective B Exercises, pages 379-380 


72. Strategy 


ad. 


74, 


Solution 


Strategy 


Solution 


Strategy 


Solution 


To find the number of years, substitute 48,000 for V and 70,000 for C in the given equation 
and solve for f. 


V=C—5,500¢t 
48,000 = 70,000 — 5,500¢ 
48,000 — 70,000 = 70,000 — 70,000 — 5, 500f 
—22,000 = —5,500¢ 
22,000 _ —5,500t 
—5,500 ~ -S, =5, 500 
4=t 
In 4 years, the x-ray machine will have a value of $48,000. 


To find the number of years, substitute 47,500 for V and 63,000 for C in the given equation 
and solve for f. 


V=C-—5,500t 

47,500 = 63,000 — 5,500¢ 

47,500 — 63,000 = 63,000 — 63,000 — 5,500¢ 
—15,500 = —5,500¢ 

-15 500  -5,500¢ 


—— 


—5,500 ~ —5,500 


2.818 =¢ 
In approximately 2.8 years, the x-ray machine will have a value of $47,500. 


To find the maximum loan amount you can afford, substitute 300 for P in the given 
formula and solve for L. 


P = 0.02076L 
300 = 0.02076L 


300 __ _ 0.020761 

0.02076 0.02076 

14,450.87 = L 

The maximum loan amount you can afford is $14,450.87. 
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75. Strategy To find the maximum loan amount you can afford, substitute 325 for P in the given 
formula and solve for L. 


Solution P=0.02076L 
325 = 0.02076L 


32) 0.020761 
0.02076 ~ 0.02076 
15,655.11 2 
The maximum loan amount you can afford is $15,655.11. 


76. Strategy To find the year, substitute 4 for ¢ in the given equation and solve for y. 


Solution ¢= 17.08 — 0.0067y 
4 = 17.08 — 0.0067) 
4 — 17.08 = 17.08 — 17.08 — 0.0067, 
—13.08 = -0.0067y 
—13.08 _ —0.0067y 
—0.0067 ~ —0.0067 
1952 xy 
The 4-minute mile was predicted in 1952. 


77. Strategy To find the year, substitute 3.77 for ¢ in the given equation and solve for y. 


Solution f= 17.08 —0.0067y 
3.77 = 17.08 — 0.0067y 
3.77 — 17.08 = 17.08 — 17.08 — 0.0067 
—13.31 = 0.0067y 
=13,3) _ -0:0067) 
—0.0067~ —0.0067 
1986.567 xy 
The 3.77-minute mile was predicted for 1987. 


78. Strategy To find the distance, substitute —3 for C in the given equation and solve for D. 


Solution Cc =tp- 45 
papel valde 
$3 4452445445 
ok 
42=4D 


4 _444 
4 (42) =4 1D) 


168 =D 
The car will slide 168 ft. 
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Strategy To find the distance, substitute 11 for C in the given equation and solve for D. 


Solution C =1p- 45 
-11=4D-45 
-11+45=4D-45+45 

eal 
34 =4D 
4 
434)-4 4D) 


136=D 
The car sill slide 136 ft. 


Critical Thinking 6.2, page 380 


80. 


81. 


80. 


81. 


Recall that for a division problem: 
Dividend = Divisor - Quotient + Remainder 
For x = 28 = 1,481, the remainder is 25, the dividend is x, the divisor is 28, and the quotient is 1,481. Thus 
x =28- 1,481 +25 £ 

x = 41,468 + 25 

x = 41,493 


Answers will vary. 

x =-3. Let a= 2 and b=5, and solve for c. 
act+b=c 

2(-3)+5=c 

-6+5=c 

-l=c 

Thus the equation 2x + 5 =—1 has a solution of -3. 


axt+b=c 
ax—b=c-b 
aw=c-b 
oe 
a a 


x= SP a2 


This equation will have a solution for all real numbers a, b, and c except for 
a= 0. If a= 0, then we have division by zero which is not defined. 


The expression “Solve 2x — 3(4x + 1)” has no meaning because there is no equal sign. 


Section 6.3 


Objective A Exercises, pages 385-386 


1. 


acre 2x + 9 

AY = 2x 3. = 20-2649 
2h dea. 9 

2X 4+3=3=9=3 


The solution is 3. = 
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- 62+ 5=3z7+20 


6z —3z+ 5 =3z-3z+20 
3z+5=20 
3z+5-5=20-5 

3z= 15 

Re. 415 

3 43. 

zoo. 

The solution is 5. 


. Ty—6=3y+6 
Ty=3y-6 =3y—3y +6 
4y-6=6 
4y-6+6=6+6 
4y= 12 

ay ele 

47 4 


y=3 
The solution is 3. 


- 8w—5=5w+ 10 


8w —Sw—5 =S5w-5w+ 10 
3w-—5=10 
3w-5+5=10+5 
3w= 15 

3w _15 

3 3 


w=5 
The solution is 5. 


. 12m+11=5m+4 
12m—5m+11=5m-5m+4 
Im+11=4 
7Im+11-11=4-11 
7m=-7 
im _ =1 

7 i, 


m=-1 
The solution is —1. 


. 8a+ 9=2a-9 
8a—2a+9=2a-—2a-9 
6a+9=-9 
6a+9-9=-9-9 
6a =-18 

6a _ =18 

6 6 


a3 
The solution is —3. 
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- Ie—5=2c -25 


Tc —2c —5 = 2c —2c —25 
5e-5=-25 
Sc—-5+5=-25+5 

5c = -20 

5c _ —20 

SP en 


c=24 
The solution is -4. 


. r—1=S5r—13 


Tr —5r—1=5r—5r—13 
2r—1=-13 
2r—1+1=-13+1 
2r=—-12 

2r_=1]2 

ae ee 


r=-6 
The solution is —6. 


9, 2n—3=5n-18 
2n—5n—3 =5n—5n—18 
—3n—3=-18 
—3n—3+3=-18+3 
—3n =-15 
oe ah 
ee =3 
n=s 
The solution is 5. 

10. 4¢-—7 = 10t-—25 
4t— 10¢t—7 = 10t-— 10¢-—25 
—6t —7 =-25 
=f =) 1 J eat 
—6t =-18 
=Of, 18 
-6 —6 
t=3 
The solution is 3. 

11. 3z+5=19-4z 
3z+4z2+5=19-—42+ 42 
7z+5=19 
7z+5-5=19-5 
7z= 14 
dz _14 
‘Lae 
z=2 


The solution is 2. 
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12. 


13. 


14. 


15. 


16. 
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2m+3=23-—8m 

Im + 8m+3=23-8m+ 8m 
10m + 3 =23 
10m+3-—3=23-3 


The solution is 2. 


5v-—3 =4-2v 
5v+2v—3=4-2v+2v 
Iv—-3=4 

Tv —34+3=4+3 
Ww=7 

ve L 

ae 

v=l1 

The solution is 1. 


3r-8 =2-2r 
3r+2r—8=2-2r+2r 
5r-—8=2 
5r—8+8=2+8 

5r= 10 

er 210 

Sare> 


r=2 
The solution is 2. 


7-—4a=2a 
7-4a+4a=2a+4a 
7 =6a 
7 — ba 

6 


ANI oy 


=a 


a 


The solution is ra 


5 —3x = 5x 

5 —3x+ 3x = 5x + 3x 

5 =8& 

5 _ 8x 

~ § 
x 


oo |tn oo] 


The solution is 7 , 


17. 


18. 


19. 


20. 


21. 


12 —S5y =3y- 12 

12 —5y —3y = 3y—3y— 12 
12 -—8y =-12 
12-—12-8y=-2-2 
—8y = —24 

Oye eee 

-—§- -8 

y=3 

The solution is 3. 

8 —3m=8m- 14 

8 —3m— 8m = 8m —- 8m - 14 
8—11lm=-14 
8—8-—lim=-14-8 
—l1im=-22 
=l1m _ =22 . 

-l1 ~ -ll 

m=2 


The solution is 2. 


Tr=8+ 2r 
Tr —2r=8+2r—2r 


The solution is 3 : 


—2w=4-5w 
—2w+ 5w=4-—5wt 5w 


The solution is z : 


5a+3=3a+10 
5a—3a+3=3a-—3a+ 10 
2a+3=10 
2a+3-3=10-3 
2a=7 

2a_] 

ase 


The solution is 5 , 
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22. 


23. 


24. 


25. 
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Ty+ 3.= Sy + 12 
Ty — Sy + 3 = Sy—5y+ 12 
2y+3=12 
2y+3-3=12-3 
2y=9 
2y_9 
Oar 

9 
, sy 


The solution is : ; 


9w-2=5wt4 
9w-Sw-—2=S5w—5wt+4 
4w-2=4 
4w-2+2=4+2 
4w=6. 
4w _6 

4224 
8 

=5. 
The solution is 3. 


TIn—-3=3n+6 

Tn —3n-—3 =3n-—3n+6 
4n-—3=6 
4n—-3+3=6+3 


g 
The solution is ae 


MS 215 
x¥—5x-—7= 5x —5x-21 
4x —-7=21 
4x -7+7=-21+7 
—-4x =-14 
=4x_=14 

4 ~ -4 
$7 

SZ 


The solution is Z ; 


26. 


27. 


28. 


29. 


30. 
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3y —4=9y-24 

3y —-9y —4 = Dy -— Dy — 24 
—by —4 =-24 
—y -4+4=-24+4 
—by = -20 

Oy oe! 

6 6 

10 
Sass 


The solution is 2 : 


5n—1+2n=4n+ 8 
Tn—1=4n+8 
7n—4n-—1=4n-—4n+8 
3n-1=8 

3n=— 1 1=841 
3n=9 


The solution is 3. 


sys l+y=2y + il 

4y + l= 2y tl 
4y—2y+1=2y-2y+1] 
2y+1=11 
2y+1-1=11-1 
2y = 10 

2y _10 

Zines 
y= 


The solution is 5. 


3z-—2-—7z=4z+6 
—4z-2=42+6 
—4z-4z-2=4z-47+6 
—8z-2=6 
—-8z-2+2=6+2 
-8z=8 

=Sze 8: 

aren 

z= 1 


The solution is —1. 


2a + 3 —9a = 3a + 33 
—-Ta+3=3a+ 33 
—Ta-3a+3 =3a-3a+ 33 
—10a+ 3 = 33 
-10a+3-—3=33-3 
-10a = 30 

-10a_ 30 

~-10  -1 

a=-3 

The solution is —3. 
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31. 4¢-8+12t=3-4t-11 
16t-—8 =-8 —4t 
16¢+ 44-8 =-8—4t+4t 
20¢-8=-8 
20t-8+8=-8+8 
20t = 0 
201 0 
203-20 
t=0 
The solution is 0. 


32. 6x—5+9x=7-4x-12 
15x —5 =—-4x -—5 
15x + 4x -—5 =-4x + 4x-5 
19x —5=-5 
19x -5+5=-5+5 
19x =0 
19x _ 0 
19 ~ 19 
The solution is 0. 


Objective B Exercises, pages 386-387 


33. 3(4y + 5)=25 


12y + 15 =25 
iy 4.15 415.=25 =15 
12y = 10 
12y _10 
121 
5 
Y=% 


The solution is 2 : 


34. 5(3z-2)=8 
15z—10=8 
15z—10+10=8+ 10 
15z= 18 
15z _18 

1 


1 


Z= 


Mla 


The solution is 8 ( 


35. —2(4x + 1) =22 

—8x —2 =22 
8x -24+2=22+2 
—8x = 24 
=8x _ 24 

8 -8 
x=-3 
The solution is —3. 


36. 


37. 


38. 


39. 


40. 


-3(2x — 5) = 30 
6x + 15 = 30 

6x + 15-15 = 30-15 
6x = 15 

els: 

ah ae 

3 

Go 


The solution is -3 : 


| 
Le 


x 


5(2k + 1)—7=28 


10k+5-7=28 
10k -—2 =28 
10k-2+2=28+2 
10k = 30 

Vk 307, ~ 
toe) 

k=3 


The solution is 3. 


1(3t—4)+8=-6 
21t-28+8=-6 

217 20=-6 
21t-20 + 20 =-6 + 20 
21t=14 


i 


The solution is 5 ; 


3(3v—4)+2v=10 
Ov —-12+2v= 10 
llv—12=10 
llv—12+12=10+12 
llv =22 
liv _ 22 

bi ott 

v=2 

The solution is 2. 
4(3x + 1) -—5x = 25 
12x + 4-—5x=25 


Tx +4=25 
Ix+4-4=25-4 


The solution is 3. 
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41. 3y+ 297+ 1)=12 
3y+2y+2=12 
S5y+2=12 
Sy+2-2=12-2 
Sy = 10 
ye 

= 
y2 
The solution is 2. 


—" 
als 


42. 7x +3( + 2) =33 
Tx + 3x + 6 = 33 
10x + 6 = 33 
10x + 6-6 =33-6 
10x = 27 
10x _ 27 

10° 10 
or 


a 


uly 2 
the solution is 10° 


43. 7v—3(v-— 4) =20 
Tv —3v+ 12=20 
4v + 12 =20 
4v+ 12—12=20-12 
4v=8 
ayes 
4° 4 
v=2 
The solution is 2. 


44. 15m—4(2m—5) = 34 
15m — 8m + 20 = 34 
7Im+20=34 _ 
7m + 20 — 20 = 34-20 
7Tm= 14 


The solution is 2. 


45. 6+ 3(3x —3) =24 
6+ 9x-9=24 
9x —3 =24 
9x —3+3=24+3 


x 
The solution is 3. 
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46. 


47. 


48. 


49. 


50. 
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9 + 2(4p - 3) = 24 
9+8p-6=24 
8p +3=24 
SpBi3e 04 33 
8p =21 
8p _21 
8 «8 

21 
p== 


The solution is 4 ; 


9 —3(4a—2)=9 

9-12a+6=9 

-12a+15=9 

-12a+ 15-15=9-15 

—12a=-6 

-l2a -6 
2 





ee 
Padi 
= 5) 


The solution is $ : 


17-8(x-3)=1 
17-8x+24=1 
—8x + 41 =1 

—-8x + 41-41=1-41 
—8x = 40 

8x =40 

-8” -8 

x=5 

The solution is 5. 


3(2z — 5) =4z+1 
6z—15=4z+1 
6z—4z-—15 =4z-4z+ 1 
2z-—15=1 
2z—15+15=1+15 
2z= 16 

22 el 

Lee, 

z=8 

The solution is 8. 


4(3z—1)=5z+17 


12z7-—4=5z+17 
12z-5z-—4=5z-5z+17 
7z-4=17 
7z-4+4=17+4 
7z=21 

dz oa) 

7 i 

z=3 


The solution is 3. 
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51, 2 —3(5x + 2) = 2G — 5x) 55. 7n—-2=5-(9-”) 
2 -—15x —6 = 6- 10x mn—-2=5-9+n 
—15x -—4=6- 10x In-2=4At+n 
_15x + 10x —4 = 6-— 10x + 10x In-n—-2=-4+n-n 
—5x-—4=6 6n-—2=—-4 
—5x-4+4=6+4 6n—-2+2=-4+2 
—5x = 10 6n=-2 
Ee 6n _ =2 
Bea 5 6 areah 
x=—2 n=-4 


The solution is —2. 1 


The solution is — 3° 
52. 5-23y + 1)=32- 3y) 


Le aes 56.88e—- 5 = 7-26 255 
poe = SOY Qx~5=7=10 4 2x 
by + 99 +3 =6-9y t Oy ame ata | 
ee Sx — 2x -5=-3 + 2x -2x 
3y+3-3=6-3 pal iiaia 
jy =3 
6x —5+5=-3+5 
+p =3 , 6x =2 
a ob ee 
y*> ra. 6-"6 
The solution is 1. ive 
p23 
53. 4r+11=5-2(3r+t 3) a eae ts 
4r+11=5-6r—6 e solution is 3. 
4r+11=-6r-1 
4r+6rt+ 11=-6r+ 6r—-1 
10r+ 11=-1 
10r+11—11=-1-11 
10r =—12 
(Or = 12 
10 ~ +10 
Sens 
ah res 
The solution is -% : 


54. 3v+6=9-4(2v-2) 
3v+6=9-8v+8 
3v+6=17-8v 
3v + 8v + 6=17-8v + 8v 
llv+6=17 
1lv+6-—6=17-6 
liv=11 


LiL 
as 


y=1 
The solution is 1. 
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Objective C Exercises, pages 387-388 


57. Strategy 


Solution 


58. Strategy 


Solution 


59. Strategy 


Solution 


60. Strategy 


Solution 


The distance of the fulcrum from the 190-pound person: x 

The distance of the fulcrum from the 120-pound person: 15 — x 

To find the placement of the fulcrum, replace the variables Fj, F>, and d by the given 
values and solve for x. 


F -x = F-(d-x) 
180 - x = 120(15 — x) fe 
180x = 1,800 — 120x 
300x = 1,800 
300x _ 1,800 
300 ~ 300 
x=6 


The 180-pound person should be 6 ft from the fulcrum. 


The distance of the fulcrum from the 90-pound child: x 

The distance of the fulcrum from the 60-pound child: 10 —x 

To find the placement of the fulcrum, replace the variables Fj, F>, and d by the given 
values and solve for x. 


Fy -x = Fy -(d-x) 
90 - x = 60(10 — x) 
90x = 600 — 60x 
150x = 600 
150x _ 600 
150-150 
x=4 
The 90-pound child should be placed 4 ft from the fulcrum. 


To find the minimum force, substitute 150 for Fj, 8 for d, and 1.5 for x in the given 
equation and solve for F>. 


F, -x =F, -(d—-x) 
150:1.5= F>(8-15) 
225 =6.5F 2 


bh Gee) ® 
636° 0.5 
34.6 x Fy 


The minimum force is approximately 34.6 lb. 





To find the force, substitute 30 for F, 9 for d, and 0.15 for x in the given equation and 
solve for Fy. 


Fx =F, -(d-x) 
F, -0.15 = 30(9-0.15) 
0.15F, = 265.5 
0.15F, _ 265.5 


0.15 0.15 
F, = 1,770 
The force on the lip of the can is 1,770 lb. 
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61. Strategy 


Solution 


62. Strategy 


Solution 


63. Strategy 


Solution 


64. Strategy 


Solution 


To find the breakeven point, substitute 1,600 for P, 950 for C, and 211,250 for F in the 
given equation and solve for x. 


Px =Cx+F 
1,600x = 950x + 211,250 
650x = 211,250 


650x _ 211,250 
650 ~ 650 


x = 325 
325 units must be sold to break even. 


To find the breakeven point, substitute 325 for P, 175 for C, and 39,000 for F in the given 
equation and solve for x. 


Px =Cx+F 
325x = 175x + 39,000 
150x = 39,000 


150x _ 39,000 
150. 150 
x = 260 
260 units must be sold to break even. 


To find the breakeven point, substitute 99 for P, 38 for C, and 24,400 for F in the given 
equation and solve for x. 


Px=Cx+F 

99x = 38x + 24,400 
61x = 24,400 

61x _ 24,400 
at 


x = 400 
400 units must be sold to break even. 


To find the breakeven point, substitute 49 for P, 12 for C, and 19,240 for F in the given 
equation and solve for x. 


Px=Cx+F 
49x = 12x + 19,240 
37x = 19,240 
37x _ 19,240 
SO eae 
x = 520 
520 units must be sold to break even. 


Critical Thinking 6.3, page 388 


65. Solve for a: 


Sa-—4=3a+2 
Sa-—3a=2+4 


2a=6 
a=3 


Substitute 3 for a in 4a? : 


4a® = 4(° - 


4(27) =108 
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66. Solve each equation. 
3 + 2(4a-—3)=5 4-—3(2-3b)=11 


3+ 8a-6=5 4-6+9b=11 
8a-—3=5 2+ 9b=11 
8a=8 9b = 13 

a=1 b= 48 


Because 1< 48a <b. 


Section 6.4 
Objective A Exercises, pages 393-394 
1. The unknown number: x 


The sum of a number and twelve is 


x+12=20 
x+12—12=20-12 
x=8 

The number is 8. 


2. The unknown number: x 


The difference between nine and a number is 


The number is 2. 
3. The unknown number: x 


Three-fifths of a number is | negative thirty 


3x=-30 0 
3@x 330) 
x =-50 

The number is —50. 


4. The unknown number: x 


The quotient of a number and six is 


Wa 
g =12 


$@x)-$02) 


x=72 
The number is 72. 
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5. The unknown number: x 


Four more than three times a number is 


3x + 4= 13 
3x+4-4=13-4 
3x =9 

aio 

3 3 

x=3 

The number is 3. 


6. The unknown number: x 


The sum of twice a number and five is 


2x+5=15 

2x+5-—5=15-5 

2x = 10 u 
2x 10 

2 Zz 

x=5 

The number is 5. 


7. The unknown number: x 


The difference between nine times a number and six is 


9x -6= 12 

9x -6+6=12+6 
9x = 18 

gris 

9 9 


x=2 
The number is 2. 


8. The unknown number: x 


six less than four times a number is 


4x —6=22 
4x -~6+6=22+6 
4x =28 
4x _ 28 
4 4 
a: 
The number is 7. 


9. The unknown number: x 


Eight less than the product of eleven and a number is 


11x -—8=-19 
llx—8+8=-19+8 
11x =-11 
lix _ =11 

11 11 

x=-1 

The number is —1. 
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10. The unknown number: x 


seven more than the product is | eight less than the product 
of six and a number of three and the number 
6x + 7=3x-—8 
6x —3x + 7=3x-—3x-8 
3x + 7=-8 
3x +7-7=-8-7 
3x =-15 


p= 


ce 
The number is —S. 


11. The unknown number: x 


fifteen less than the product is | product of the number 
of four and a number minus eleven and six 


4x — 15 = 6(« —11) 











4x — 15 = 6x — 66 
4x — 6x — 15 = 6x — 6x — 66 
—2x — 15 = -66 
=x — 1) 4 40.00 + 15 
eek SI 
=2x _ =5] 
a) 
a 
aes 
The number is a 


12. The unknown number: x 


Five less than the product of | is | The product of three and the 
four and a number sum of the number and seven 


4x —5 = 3(x +7) 

4x -—5=3x+21 

4x — 3x —5 =3x-3x+21 
x-5=21 
t—5 FS =Z175 

x = 26 

The number is 26. 


13. The unknown number: x 


Six more than twice the sum of is | negative two 
three times a number and eight 


2(3x + 8) +6=—2 
6x + 16+6=-2 

6x + 22 =—2 

6x + 22 —22 =-2-22 
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14. The unknown number: x 
Three times the difference between the product is | fifteen 
of four times a number and seven | 


12x —-21+21=15+21 
12x = 36 


x, 30 
1 LD 
x=3 
The number is 3. 


15. The smaller number: x 


The larger number: 21 —x 
twice the smaller number is | three more than the larger number 


2x =21-x+3 
2x =24-x 

2x+x=24-x+x 

3x = 24 

ox 2 25 

3 3 

x=8 

21-x=21-8=13 

The smaller number is 8. 

The larger number is 13. 


16. The smaller number: x 
The larger number: 30 —x 


three times the smaller number is | twice the larger number 


3x = 2(30 — x) 
3x = 60 — 2x 
3x + 2x = 60 — 2x + 2x 
5x = 60 
ox _ 60 
5 5 
x=12 


30 -—x =30-12=18 
The smaller number is 12. 
The larger number is 18. 


17. The smaller number: x 


The larger number: 23 — x 
the larger number | is | five more than twice the smaller number | 


23 -—x =2x+5 
23 —x —2x =2x-2x+5 
23 —3x=5 
23 — 23 —-3x = 5-23 
3x =-18 
aoe |8 
—3 -3 
x=6 
23 —x =23-6=17 
The smaller number is 6. « 


The larger number is 17. 
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18. The smaller number: x 


The larger number: 25 — x 
the larger number | is | five less than four times the smaller number ‘ol 


25 —x = 4x —5 

25 —x— 4x = 4x — 4x —5 

25 — 5x =—5 

25 —25 — 5x =~5 —25 

—5x =-30 

eS eees0 ; 
a <> 


n= 
25-—x=25-6=19 
The smaller number is 6. 
The larger number is 19. 





Objective B Exercises, pages 394-396 


19. Strategy To find the original value of the car, write and solve an equation using v to represent the 
original value. 


Solution | $19,900 is 3 of its original value 


19,900 — : v 


2. (19,900) = 2 (2 ’ 
4\5 


4 
24,875 =v 
The original value of the car was $24,875. 


20. Strategy To find the value of the painting five years ago, write and solve an equation using v to 
represent the value five years ago. 


Solution $250,000 is a4 times the value 5 years ago. | 


250,000 = Fv 


2 (250,000) -3@y) 


100,000 = v 
The value of the painting five years ago was $100,000. 














21. Strategy To find the number of people in Times Square, write and solve an equation using p to 
represent the number of people in Times Square in New York City. 


Solution 5,000,000 is 5 1 
2 times as in Times Square 


5,000,000 = : Pp 





2 2(5 
5 (6,000,000) = (3 r) 


2,000,000 = p : 
: There were 2,000,000 people in Times Square in New York City. 
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22. 


23. 


24. 


25. 


Chapter 6: First-Degree Equations 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


To find the length of the screen, write and solve an equation using L to represent the 
length of the screen. 


eu 3 the length of the screen 
4.15-4G1) 


Ee TL 
The length of the screen is 20 in. 


To find the amount spent on advertising and administrative costs, write and solve an 
equation using a to represent the amount spent on advertising and administrative costs. 


Costs plus $0.44 |is | $0.50 


a+ 0.44 = 0.50 

a— 0.44 = 0.50 — 0.44 

a= 0.06 

The amount spent on advertising and administrative costs is 6 cents. 


To find the number of words in the vocabulary of the average 14-year-old in the United 
States today, write and solve an equation using w to represent the number of words. 


5,000 more than twice today's 14-year- is | 25,000 
old's vocabulary 


5,000 + 2w = 25,000 
5,000 — 5,000 + 2w = 25,000 — 5,000 
2w = 20,000 
2w _ 20,000 
2 Z 
= 10,000 
Today the vocabulary of the average 14-year-old is 10,000 words. 


To find the number of tons of paper that is thrown away by American office workers each 
year, write and solve an equation using n to represent the number of tons of paper. 


the amount recycled is | two million more than four times 
| the amount thrown away | 

18,000,000 = 2,000,000 + 4n 
18,000,000 — 2,000,000 = 2,000,000 — 2,000,000 + 4n 
16,000,000 = 4n 
16,000,000 _ 4n 

4 4 
4,000,000 = n 
Each year Americans throw away 4,000,000 tons of paper. 
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26. Strategy To find the number of minutes using the service, write and solve an equation using 7 to 
represent the number of minutes. 


Solution $9 plus $.50 per minute is | $14.50 


9 + 0.50n = 14.50 
9-—9+0.50n = 14.50 -—9 


0.50n = 5.50 
0.50n _ 5.50 
0.50 ~ 0.50 
n= 11 


The customer used 11 min of hotline service. 


27. Strategy To find the number of hours, write and solve an equation using / to represent the number 
of hours to paint the inside of the house. 





Solution | $125 for materials and $33 per hour for labor. | is | $1,346 


| 125+ 33 -h=1,346 
125 — 125 + 33h = 1,346 — 125 





33h = 1,221 
334. L221 
Tet as 
h=37 


37 h of labor was required to paint the house. 


28. Strategy To find the number of minutes, write and solve an equation using 7 to represent the 
number of minutes using the telephone. 


Solution $15 plus $.40 per minute is | $31.80 | 


15 + 0.40n = 31.80 
15 — 15 + 0.40n = 31.80 — 15 


0.40n = 16.80 
0.40 ~ 0.40 
n=42 


The business executive used the phone 42 min. 


29. Strategy To find the length of each piece, write and solve an equation using x to represent the 
shorter piece and 12 — x to represent the longer piece. 


Solution Twice the shorter piece is | three feet less than the longer piece 





12—x= 12-3 =9 
The shorter piece is 3 ft. 
The longer piece is 9 ft. 
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30. Strategy 


Solution 


31. Strategy 


Solution 


32. Strategy 


Solution 


To find the length of each piece, write and solve an equation using x to represent the 
shorter piece and 14 — x to represent the longer piece. 


| three times the longer piece 7 is | four times the shorter piece 
3(14 —x) = 4x 

42 — 3x = 4x 

42 —3x + 3x = 4x + 3x 











6=x 

14-x=14-6=8 

The shorter piece is 6 yd. 
The longer piece is 8 yd. 


To find the amount of each scholarship, write and solve an equation using x to represent 
the smaller scholarship and 7,000 — x to represent the larger ‘scholarship. 


twice the smaller is | 1,000 less than the larger 
scholarship scholarship 


2x = (7,000 — x) — 1,000 
2x = 7,000 — x — 1,000 
2x +x = 6,000 -—x +x 
3x = 6,000 
3x _ 6,000 
54s" ads 
x = 2,000 
7,000 — x = 7,000 — 2,000 = 5,000 
The larger scholarship is $5,000. 


To find the amount in each account, write and solve an equation using x to represent the 
amount invested in stocks and 10,000 — x to represent the amount invested in mutual 
funds. 


stock fund value of the mutual funds 
x = 2(10,000 — x) — 2,000 
x = 20,000 — 2x — 2,000 


x + 2x = 18,000 — 2x + 2x. 


3x = 18,000 
3x _ 18,000 

garners 
x = 6,000 


10,000 — x = 10,000 — 6,000 = 4,000 
$6,000 is invested in stocks and $4,000 is invested in mutual funds. 
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33. Strategy To find the number of pounds of each coffee in the mixture, write and solve an equation 
using x to represent the amount of Colombian, x + 1 to represent the amount of French 
Roast, and (x + 1) + 2 =x + 3 to represent the amount of Java. 


Solution the total amount of coffee is 
10 


x+@+1+@+3)= 


3x +4=10 

3x =6 

Sk pie: 

tec 

x=2 
x+1=2+1=3 
x+3=24+3=5 


The coffee mixture contains 2 Ib of Colombian, 3 Ib of French Roast, and 5 Ib of Java. 


34. Strategy To find the number of pounds of each soil supplement, write and solve an equation using x 
_ torepresent the amount of iron, 2x to represent the amount of potassium, and 3x to 
represent the amount of nitrogen. 


Solution the total amount of soil supplement is 


x +2x + 3x = 60 
6x = 60 
6x _ 60 

6 6 
x=10 

2x = 2(10) = 20 
3x = 3(10) = 30 


The soil supplement contains 10 lb of iron, 20 Ib of potassium, and 30 Ib of nitrogen. 
Critical Thinking 6.4, page 396 


35. Gx +2 = 5+ 30Qx=1) 
6x +2=5+6x-3 
6x+2=6x+2 
Identity 


36. 3-—2(4x + 1)=5+ 8(1 -x) 
3-8 -2=5+8-8& 
1 — 8x + 8x = 13 — 8x + 8x 
1=13 
Contradiction 


37. 3t—S(t+ 1)=2(22-0-9 
3t-5t-5=4-2t-9 
—2t-5=-2t-5 
Identity 
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12. 4(0, 4) 
B(-4, 3) 
C(-2, 0) 
D2, -3) 


‘13° a. Abscissa of point A: 2 
Abscissa of point C: 4 


b. Ordinate of point B: 1 
Ordinate of point D: —3 


14 a. Abscissa of point 4: 0 
Abscissa of point C: 3 


b. Ordinate of point B: 1 
Ordinate of point D: -1 


Objective B Exercises, page 404 





15. 
16. 
%5 5 10 15 20 
Number of Miles (in thousands) 
17. 





Height (in inches) 
oS88s8S3s 


° 
3 
a 
5 
a 
8 


18. 





01234567 8 9 10 
Time on Treadmill (in minutes) 
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Objective C Exercises, page 405 


19. p=-x+7 


Yes, (3, 4) is a solution of y—x + 7. 


20. y=xt5 
<3] 2+ 
7 
—3#7 
No, (2, —3) is not a solution of y = x + 5. 





No, (-1, 2) is not a solution of y= 4x eely 


DP yee 


PETES 
ret 
~3 


-3 =-3 
Yes, (1, —3) is a solution of y = —2x — 1, 


aS. yates 


1{44)+1 
1+] 
2 


L222 
No, (4, 1) is not a solution of y= 4 x +245 


24. y= 2x so 
3 | -2(-5)4+1 
2+1 
3=3 
Yes, (—5, 3) is a solution of y= ~£x +1. 


236 


25. 


26. 


IE 


28. 


29. 


30. 


31. 


Chapter 6: First-Degree Equations 


yadu+4 32. y=px-2 
aa (ate 
4|2@)+4 =4(4)-2 
0+4 =3-2 
4 =] 
4=4 The ordered-pair solution is (4, 1). 
Yes, (0, 4) is a solution of y= 4 x+4, 33, y=-3x +1 
= -3(0) + 1 
=0+1 


=1 
The ordered-pair solution is (0, 1). 





34. y= 2x id 
Z 
. : buy ae =O) =9 
Yes, (—2, 0) is a solution of y=-—4 x —1. Shes 
=24 
y = 3x > 2 ; The ordered-pair solution is (0, —5). 
0 | 3(0)+ 
oes 35. y=€x+2 
02 =4(-5)+2 
No, (0, 0) is not a solution of Sees 
y= 3x +7. ai) 
m8 The ordered-pair solution is (—5, 0). 
max 
] 
0 -7 (0) 36. y=-Gx-2 
| 0 --4(12)-2 
A 3 Dot 


Yes, (0, 0) is a solution of y=—]x. = 


y=3x-2 

= 3(3)-2 

=9-2 

lf 

The ordered-pair solution is (3, 7). 


y=4xr1 

=4(-1)+1 

=4+1 

=—3 

The ordered-pair solution is (—1, —3). 


y=4x-1 
2 
= 3 (6) —l 
=4-1 
=3 
The ordered-pair solution is (6, 3). 
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Chapter 6: First-Degree Equations 


Critical Thinking 6.5, page 408 


68. a. 


69. a. 





To find the coordinates of the point at 
which the graph of y = 2x + 1 crosses 
the y-axis, substitute 0 for x and solve 
for y. 

yes +1 

y=2(0)+1 

yee] 

The graph of y = 2x + 1 will cross the 
y-axis at the point (0,1). 


To find the coordinates of the point at 
which the graph of y = 3x — 6 crosses 
the x-axis, substitute 0 for y and solve 
for x. 
y=3x-6 

0=3x-6 

6 = 3x 
=X 

The graph of y = 3x — 6 will cross the 
x-axis at (2, 0). 


For x = 3: 

y=3x-4 

y =36)-4 

y=9-4 

ae: 

For x = 4: 

y =3(4)-4 

y=12-4 ° 
y=8 

Thus the value of y increases by 3. 
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b. Forx=3: 
perish! 
y =-2(33)+1 
y= 6. al 
y=5 
For x = 4: 
y= 2(4)+ 1 
yet +t 
Vel 


Thus the value of y decreases by 2. 


Chapter Review Exercises, pages 411-412 


1. 
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gt+h=2 
z+5—-5=2-5 
z=-3 

The solution is —3. 


. —8x + 4x =-12 


—4x =—-12 
tele 
4 ~ +4 


x=3 
The solution is 3. 


. 7=8a-5 


7+5=8a-5+5 | 
12 = 8a 
12 _ 8a 
8 8 
yo 
=] 


The solution is 4 


. t+a=0 


7-7+a=0-7 
a=) 
The solution is —7. 


. 40=-2y 


-300)- (4) 


—24=y 
The solution is —24. 


4-4: 


i446) 
ede, 
The solution is -3. 


- 


10. 


11. 


ar 
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The solution is 2. 


~ 4(2-x)=x+9 


$+ 4x=x+9 
—-§8+4x-x=x-xt+9 
—-8 + 3x =9 
—§+8+3x=9+8 
3x =17 

OX ks 

3 3 


3 
The solution is We ; 


~~ 34478 = 12 250 
3a+ 5a+8=12-—Sat5a 
8a+8=12 
8a+8—-8=12-8 
8a=4 
8a _ 4 
8 8 
el 
ete 
The solution is 4. 
12p—7=S5p=21 
12p—S5p-—7=Sp-—Sp-21 
Tp —7=-21 
Ip -7+7=-21+7 
Tp =-14 
1p _ =14 
7 if 
Ra 


The solution is —2. 


3(2n — 3) =2n+3 
6n—9 =2n+3 
6n—2n—9=2n-2n+3 
4n-—9=3 
4n-—9+9=3+9 

4n= 12 

4n _12 

A ae 


n=3 
The solution is 3. 


13. 


14. 


15. 


16. 


Chapter 6: First-Degree Equations 


3m = =12 

3m _=12 
Sars, 

m=-4 


The solution is 4. 


4—3(2p+ 1)=3pt 11 
4-6p-3=3ptl1l 
6p + 1=3p+ll 
6p —3p+1=3p-3p+ 11 
-9p+1=11 
soya i=) =11—1 
—9p = 10 
pop AY 
Es ohicee 9) 
p= 

10 


The solution is — 9° 


1 + 4(2c —3) = 3(3c — 5) 
1+ 8c—12=9c-—15 
8c — 11 =9c -—15 

8c —9c —11 =9c -—9c — 15 
—-c-—11=-15 
—-c-—114+11=-15+11 
-c=-4 

ies 

=)! 

c=4 

The solution is 4. 


3£410=7 
eva 


6 He 


es solution is -4. 

YHRx+2 

0 | F(-10)+2 

Dat 2 2 

0=0 

Yes, (—10, 0) is a solution of the equation. 





The ordered-pair solution is (2, —1). 
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21. The unknown number: x 
the difference between seven and the product of five and a number is | thirty-seven 








7—5x = 37 

7-7-5x=37-7 

—5x = 30 

Lh 

The number is —6. £ 


22. Strategy To find the length of each piece, write and solve an equation using x to represent the 
shorter piece and 24 — x to represent the longer piece. 


Solution equals the length of the 

shorter piece longer piece 

2x =24-x 

2x+x=24-x+x 

3x = 24 

3x _ 24 
3843 

x=8 

24-x=24-8= 16 

The longer piece is 16 in. 


23. Strategy To find the number of hours of consultation, write and solve an equation using n to 
represent the number of hours. 


Solution —_| $750 plus $150 per hour is | $1,300 


250 + 150 - n= 1,300 
250 — 250 + 150” = 1,300 — 250 


150n = 1,050 
150n _ 1,050 
1077 "150 
n=7 


The consulting fee was for 7 h of consultation. 


24. Strategy _To find the height of the leaning tower of Pisa, write and solve an equation using / to 
represent the height of the tower. 


Solution is | 28 m less than six times the height 


302 = 6h-28 
302 + 28 = 6h — 28 + 28 
330 = 6h 
330 _ 6h 
6 6 
5SSa 
The leaning tower of Pisa is 55 m high. 
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26. Strategy To find the force, substitute 18 


for d, 6 for x, and 25 for Fy in 
the given equation and solve 
for F>. 


Solution yx = F2(d-x) 
25(6) =F) (l 8 — 6) 
150=12F> 
150 _ 12F2 

i2erohie 
12.5=F5 
The force needed to balance 
the system is 12.5 lb. 


27. Strategy To find the number of 


amplifiers, substitute 38,669 
for T, 127 for U, and 20,000 
for F in the given equation and 
solve for N. 


Solution T=U-N+F 
38,669 = 127: N + 20,000 
38,669 — 20,000 = 127N 


18,669 = 127N 
18,699 _ 
La) ey 
147=N 
147 amplifiers were produced 
during the month. 
Chapter Test, pages 413-414 
ie 
7-7+x=2-7 
a=-5 
The solution is —5. 
3 
ee 6 
5 a 
ies 5 
OSes ace aoe 
[ a SF. ( : 
y=-10 


The solution is —10. 


. 2427>=-28 


2Wd—7+7=-13+7 
2d=-6 

2d: _-6 

2 2 

d=-3 

The solution is —3. 


» 4-Se=-11 


4-4-5c=-l11-4 
—5c =-15 
Se _-I5 


‘=i 25 
Can 
The solution is 3. 


. 3x+4=24—2¢ 


3x +2x+4=24-2x+2x 
5x+4=24 
5x+4-4=24-4 
5x = 20 

5x _ 20 

5a 

x=4 

The solution is 4. 


. 7—Sy = by—26 


7—5y + 5y = 6y + Sy — 26 
7=1ly-—26 

7+ 26=1ly—26+ 26 
33 =l1ly 

334 Ay 

Hest) 

y= 3 

The solution is 3. 


. 2t-3(44-H=t-8 


2t-—12+3t=t-8 
5t—12=t-8 
St—t—12=t-t-8 
4t—12=-8 
4t-12+12=-8+12 
4t=4 

4t_ 4 

4 4 

t=1 

The solution is 1. 
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8. 12 -—3(n—5) = 5n-3 
12—3n+ 15=5n-3 
—3n+27=5n-3 
—3n—5n+27=5n—5n—-3 
—8n + 27 =-3 
—8n + 27 —27 =-3 -27 
—8n = -30 
—8n --~30 

-8 -8 
45 


n=— 
4 


The solution is - ; 


The solution is Sly * 
24 


10. 3p -—2+5p=2p+ 12 
8p —-2=2p+ 12 
8p —2p—2=2p-—2p+ 12 
6p —2= 12 | 
6p -2+2=12+2 


The solution is : : 


1331) 


12. 
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13. 


14. 


15. 


16. 





17. 2(44b-14)=b-7 
8b —-28 =b-7 
8b-b-28=b-b-7 
7b — 28 =—- 
7b —28 + 28 =-7+28 
7b =21 
1b 21 
Pek 
b=3 
The solution is 3. 
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18. 


19, 


20. 


21. 


Chapter 6: First-Degree Equations 


2 Gee 

3 

Sy 

Bee awa 


2y 5-10 
3 


a0 


a2 0 
The solution is —6. 


1 
=—x-4 
ys 3 


1 
y=5 (6)-4 
y=2-4 
ye 
The ordered-pair solution is (6, —2). 


The unknown number: n 


| Four plus one third of a number | is | nine 





teed 
3 
1 
ae a 


es 
3 


GE") 


n=15 
The number is 15. 


The unknown number: n 


Sum of eight and the is | negative 4 
product of two and a 





The number is —6. 
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22. 


23. 


24. 


25s 


Chapter Test 247 


The smaller number: x 
The larger number: 17 —x 


Four times the smaller number and | is | Forty four 

two times the larger number 

4x + 2(17—x) = 44 

4x + 34-—2x = 44 

2x + 34=44 

2x + 34-34 = 44 - 34 

2x = 10 e 
2x _ 10 
® Soi2 

[== 

17-x=17-5=12 

The smaller number is 5. 

The larger number is 12. 





al 





Speed 
(in feet per second) 


0123456 
Time (in seconds) 


Strategy To find the number of hours of labor, write and solve an equation using n to represent the 
number of hours. 


Solution 85 plus $48:per hour a is | $325 


85 + 48 - n= 325 
85 — 85 + 48n = 325 — 85 
48n = 240 
48n 240 
48 48 
n= 5 
The job required 5 h of labor. 





Strategy To find the depth, substitute 65 for P in the given equation and solve for D. 


Solution P=15+ : D 


eseesoen 
2 


65-15 =15-154+—D 


siaD) 
2 


Gane 


100=D 
The depth is 100 ft. 
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Cumulative Review Exercises, 
pages 415-416 


1. —3ab 
—3(-2)(3) = 6(3) 
= 18 


Deestin 7) =-12p +21 


(4 4y 30) 


y=-18 
The solution is —18. 


5, (-by 
[2] =? 
=8 


6. 4 xy? —2xy 
4(-2)6? }-2(2)6) 
= 4(-2)(9) — 2(-2)(3) 
= -8(9) — 2(-2)\3) 
= 72 — 2(-2X3) 
= 72 —(—4)3) 
=oat2 (12) 
=-72+ 12 
= 60 


7, ¥121=11 


8. V48 =V16-3 
= 116-3 
= 443 


9, 4(3v —2)-—5(2v-3) 
= 12v—8-10v+ 15 
= (12v— 10v) + (-8 + 15) 
=2v+7 


10. —4(-3m) = [((4)C3)]m 
= 12m 


11. —5d=-45 
—5 (-9) | —45 
45 #-45 
No, —9 is not a solution of the equation. 


12. 


13. 


14. 


15. 


16. 


Ae 


18. 


19. 


20. 


21. 


5—Ta=3-S5a 
5—Tat+5a=3-5at+5a 


The solution is 1. 


6 —2(7z— 3) + 4z=6 — 142+ 6 + 42 
= (-14z + 4z) + (6 + 6) 
=-10z+ 12 


2 b2 
2ab 
Cyt: ce 
2(-2X-1) — 4 
pe 
~ 4 


8z-—9=3 
8z-9+9=3+9 
8z= 12 
S72 
8 ~ 8 
ae ) 
oe) 
The solution is 4 : 
ann’) 954 25,5°5 
= 32m9n?5 
-3a3 2a” +3ab — 4b” 
= -3a° Qa?) (32° J3ab)- (32° 427) 
= -6a° — 9a +12.a°b* | 


(2x — 3)\(3x + 1) = 6x? +2x —9x-3 


a4 . tae 
74 16 
8 
xy = x8? 6 
x 
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22. 5—3(2x—8)=-2(1 — x) 
5—6x+24=2+2x 
6x +29 =-2 + 2x 


—6x — 2x +29 =—2+2x-2x 


—8x + 29 =~-2 

—8x + 29-29 =-2-29 
—8x =-—31 

8x _=3 


eo L 
See 


ot 


The solution is g 


25. 3.5x10~* = 0.000000035 
26. The product of five and the sum ofa 


number and two 
5(n + 2) 
5n+ 10 
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27. 


28. 


The speed of a turbo-prop plane: 4 x 


29. 


30. 


31 


Strategy 


Solution 


Cumulative Review 249 


To find the time, replace v by 
98 and vo by 50 in the given 
formula and solve for t. 


v=vo +32t 

98 = 50 + 32¢ 

98 — 50 = 50 —50 + 32r 
48 = 32t 


48 _ 32t . 
PED 
15=¢ 


The time is 1.5 s. 


The speed of sound: x 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


i 


To find the total box office 
gross, add the totals for the 
four films. 


461.0 + 290.2 + 260.0 + 181.3 
= 1,192.5 

The total box office gross for 
all four films is $1,192.5 
million. 


To find the interest payment, 
write and solve an equation 
using J to represent the amount 
of interest and 

I— 204 to represent the amount 
of principal. 


I+ Principal = 949 

I+ I-—204 = 949 

2I= 1,153 

Diets 
ae 

I= 576.50 

The interest payment is 

$576.50. 


To find the number of stories, 
divide the depth of the 
Aleutian Trench (8,100) by the 
height of one story (4.2). 


8,100 + 4.2 = 1,929 

A skyscraper with 1,929 
stories is as tall as the Aleutian 
Trench. 
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32. Strategy To find the amount donated to each charity, write and solve an equation using x to 
represent the donation to one charity and 2x to represent the donation to the other charity. 


Solution x + 2x = 12,000 


3x = 12,000 

3x _ 12,000 
5-5 ad 

x = 4,000 


2x = 2(4,000) = 8,000 
One charity received $4,000 and the other charity received $8,000. 
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Objective A Exercises, pages 423-426 


3 


10. 
11. 
12. 
13. 
14. 
15. 
16. 


17. 


a. giga-: 10° 

~  mega-: 1,000,000 
kilo-: k, 104 
hecto-: 10” 
deca-: 10 
deci-: 0.1 
centi-: c, 0.01 
milli-: m, we bee 

10° 
micro-: 0.000001 
nano-: 0.000000001 
1 


pico-: 102 


b. The exponent 10 indicates the number 
of places to move the decimal point. 
For prefixes tera-, giga-, mega-, kilo-, 
hecto-, and deca-, move the decimal 
point to the right. For other prefixes 
shown, move the decimal point to the 
left. 


. kilometer 
. kilogram 
. centimeter 


. milliliter 


gram 


. kiloliter 


meter 
centimeter 
gram 
kilogram 
milliliter 
liter 

gram 


gram 


18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27, 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
Oi. 
38. 
39. 
40. 
41. 
42. 
43. 
44, 


45. 


millimeter 

meter 

milligram 
kilogram 

gram 

milliliter 

kiloliter 

kilogram 

milliliter 
kilometer 

42 cm = 420 mm 
91 cm = 910 mm 
360 g = 0.36 kg 
1,856 g = 1.856 kg 
5,194 ml = 5.194 L 
7,285 ml = 7.285 L 
2 m = 2,000 mm 

8 m = 8,000 mm 
217 mg = 0.217 g 
34 mg = 0.034 g 
4.52 L= 4,520 ml 


0.0297 L = 29.7 ml 
8,406 m = 8.406 km 
7,530 m = 7.530 km 
2.4 kg = 2,400 g 

9.2 kg = 9,200 g 
6.18 kl = 6,180 L 
0.036 kl = 36 L 


252 Chapter 7: Measurement and Proportion 


46. 9.612 km = 9,612 m 60. Strategy To find the number of pieces: 
— Convert 75 cm to meters. 
47. 2.35 km = 2,350 m —»Divide 6 by the length of 


one piece of material. 
48. 0.24 g = 240 mg 
Solution 75 cm=0.75 m 


49, 0.083 ee 83 mg 6+ 75 = 8 
8 pieces of material can be cut 

50. 298 cm = 2.98 m from the bolt of material. 

51. 71.6 cm = 0.716 m 61. Strategy To find the length of the walk: 

59, 2.431 L=2 43 kl — Add the distances. 

nae ; — Convert the sum to 

53. 6.302 L = 6,302 kl kilometers. 

54, 0.66 m = 66 cm Solution 1,400 + 1,200 + 1,800 = 4,400 
4,400 m = 4.4 km 

55. 4.58 m = 458 cm The walk was 4.4 km. 

56. 243 mm = 24.3 cm 62. Strategy To find the number of 
servings: 

57. 92 mm = 9.2 cm — Convert 240 ml to liters. 
—»Divide 2 by.the amount of 

a meaeny each serving. 


a. To find the number of kilometers, 


convert meters to kilometers. Solution 240 ml = 0.24L 


2 + 0.24 = 8.33 
b. To find the number of kilometers, The 2-liter bottle will provide 
convert meters to kilometers. 8 servings. 

Solution 

e 63. Strategy To find the number of liters: 
= es eon ae —»Convert 800 ml to liters. 

j —»Multiply 30 by the amount 

b. 10,000 m= 10km of chlorine used each day. 


The entrants skate 10 km. 


59. Strategy To find the weight: Solution 800 mis 0h 


; 30(0.8) = 24 
— Multiply the number of : 
Oe te beak entaber The club uses 24 L of chlorine. 
of milligrams in one carat 64. Strategy To find the cost: 
(200). _»Multiply the number of 
Convert milligrams to bookshelves (4) by the 
) grams. length of each bookshelf 
Solution 10(200) = 2,000 oe a ‘ 
2,000 mg=2¢ ae centimeters to 
A 10-carat precious stone 7 me, tieteueis 
weights 2 g. aed ae 
e g meters by the price per 
meter (15.75). 


Solution 4(175) = 700 
700 cm = 7m 
7(15.75) = 110.25 
The cost of the shelves is 
$110.25. 


65. Strategy 


Solution 


66. Strategy 


Solution 


67. Strategy 


Solution 


68. Strategy 


Solution 


69. Strategy 


Solution 


To find the cost: 

— Add the weights of the 
packages. 

— Convert grams to 
kilograms. 

— Multiply the sum in 
kilograms by the price per 
kilogram (9.89). 


540 + 670 + 890 = 2100 

2100 g=2.1 kg 

2.1(9.89) ~ 20.77 

The cost of the meat is $20.77. 


To find the number of 

kilograms: 

— Convert 300 g to kilograms. 

— Multiply 400 by the amount 
of fertilizer for each tree. 


300 g = 0.3 kg 

400(0.3) = 120 

The orchard requires 120 kg of 
fertilizer. 


To find the number of 

servings: 

— Convert 230 ml to’'liters. 

— Divide 3.78 by the amount 
of each serving. 


230 ml = 0.23 L 

3.78 + 0.23 = 16.43 

The container of milk will 
provide 16 servings. 


To find the number of tablets: 
— Convert 500 mg to grams. 
— Divide 2 by the amount 

of calcium in each tablet. 


500 mg = 0.5 g 

20.5 ='4 

The patient should take 4 
tablets per day. 


To find the number of grams: 

— Convert 1.19 kg to grams. 

—>Divide the container size by 
the number of servings. 


1.19kg= 1190 g 
1190 + 30 ~ 39.67 
One serving contains 40 g. 


. Strategy 


Solution 


. Strategy 


Solution 


. Strategy 


Solution 


a. 
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To find the dimension: 

— Convert 274 mm and. 
156 mm to centimeters. 

— Subtract the known 
dimensions from the total 
length. 


274 mm = 27.4 cm 

156 mm = 15.6 cm 
27.4-—(4 + 15.6) = 7.8 
The missing dimension is 
7.8 cm. 


To find the number of liters: 

— Convert 80 ml to liters. 

— Multiply the total number of 
students by the amount of 
acid for each student. 


80 ml = 0.08 L 
30:3:-0.08 = 7.2 
The assistant should order 8 L. 


To find which costs less: 
— Convert 12 L to milliliters 
— Divide price of one-liter 
bottles by amount. 
— Divide price of 24 cans 
by amount. 
—Compare the prices. 


12 L= 12,000 ml 

19.80 + 12,000 = 0.00165 
14.50 + 24 - 340 = 0.00178 
0.00165 < 0.00178 

The case of the 12 one-liter 
bottles costs less. 


. Strategy 


To find the amount of mix, convert 
serving size (31) from grams to 
kilograms and multiply by the servings 
per container (6). 


To find the amount of sodium, convert 
the sodium (210) from milligrams to 
grams, and multiply by two. 


Solution 


31 g = 0.031 kg 
0.031 - 6 = 0.186 
There are 0.186 kg of mix. 


210 mg = 0.21 g 
0.210 -2=0.42 
There is 0.42 g of sodium. 
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74, Strategy 


Solution 


75. Strategy 


Solution 


76. Strategy 


Solution 


To find the profit: 

—»Find the number of jars 
needed by converting 5 L 
to milliliters, divide the 
amount by 125 ml. 

>To find the total cost, 
multiply the number of jars 
by $0.35 and add to $99.50. 

>To find revenue, multiply 
number of jars by price 
per jar. 

— To find profit, subtract cost 
from revenue. 


5 L=5,000 ml 

5,000 + 125 = 40 jars 

40 - 0.35 + 99.50 = 113.50 
40 - 5.95 = 238 

238 — 113.50 = 124.50 
The profit is $124.50. 


To find the profit: 

— Find the number of bottles 
needed by converting 5 L 
to milliliters, divide the 
amount by 250 ml. 

To find the total cost, 
multiply the number of 


bottles by $0.25 and add $95. 


—>To find revenue, multiply 
number of bottles by price 
per bottle. 

—To find profit, subtract cost 
from revenue. 


5 L= 5,000 ml 

5,000 + 250 = 20 bottles 
20 - 0.25 + 95 = 100 

20 - 7.89 = 157.80 
157.80 — 100 = 57.80 
The profit is $57.80. 


To find the profit: 

—To find revenue, convert 
85 kl to liters and multiply 
by the price per liter. 

>To find profit, subtract cost 
from revenue. 


85 kl = 85,000 L 
85,000 - 0.329 = 27,965 
27,965 — 19,250 = 8715 
The profit is $8,715. 


77. Strategy 


Solution 


78. Strategy 


Solution 


To find the profit: 

— Find the number of bottles 
needed by converting 32 kl 
to liters, divide the 
amount by 1.25 L. 

— To find the total cost, 
multiply the number of 
bottles by $0.21 and add to 
$44,480. 

>To find revenue, multiply 
number of bottles by price 
per bottle. 

— >To find profit, subtract cost 
from revenue. 


32 kl = 32;000 L 

32,000 + 1.25 = 25,600 bottles 
25,600: 0.21 +44,480 = 49,856 
25,600 - 2.97 = 76,032 

76,032 — 49,856 = 26,176 

The profit is $26,176. 


To find the length of column: 

— Convert 2.4 m to 
centimeters. 

—»Subtract the length 
of the girder and two plates 
from 2.4m. 


2.4 m = 240 cm 
240 (22 F125 +125) = 2155 
The column must be 215.5 cm. 
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79. Strategy 


Solution 


Section 7.2 


To find remaining amount: 

— Convert 3 L to milliliters 

— Subtract 280 ml serving 
from amount in bottle. 

— Convert answer from 
milliliters to liters. 


3 L = 3,000 ml 

3,000 — 280 = 2,720 
2,720 ml = 2.72 L 

The water that remains is 
2,720 ml or 2.72 L. 


Objective A Exercises, pages 429-430 


16 in 16 Se 

le 34 in 24 a ; 
16 in.: 24 in. = 2:3 
16 in. TO 24 in. =2 TO3 


10. 


au. 3 
ys 
13. 
14, 


15. 


1 
° 24h 247 8 


Slb. 2i8hs 
Bb = 30-15 


8 Ib: 50 Ib = 2 :15 
8 lb TO 60 lb = 2 TO 15 


3 


9h: 24h = 3:8 
9hTO24h=3TO8 


fos 55. TT 


* $150 ~ 150 ~ 30 


$55: $150 = 11:30 
$55 TO $150 = 11 TO 30 


eae 


ee ak ae 


9 ft: 2 ft = 9:2 
9fTO2f=9TO2 


6 Puno _ ae 


a os 
on min: 6 min = 25:3 
50 min TO 6 min = 25 TO 3 


30 _ 


30 ml _ 1 
"60 fal 60 <2 


30 ml: 60 ml = 1:2 
30 ml TO 60 ml = 1 TO2 


$1,600 1,600 8 
$600 ~ 600 ~3 


. 42 —3 = 39 plays in which no error was 


made. 


39 plays 39 | 
42 plays” 42 14 


18 + 8 = 26 games 
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16 252 trees _ 42 trees 
*  6acres ~ lacre 
17. 4 families 
1s, $469 _ $11.50 /n 
19, $38,700 _ $3,995 / month * 


29, 382.8mi _55 4 mph 


a, 2948 -38.4 mi /gal 


$9.54 
22. 4s Tp = = $2.12 /Ib 


= 36 





23. = $.224/0z 


24. Strategy To find the ratio, divide the 


number of rookies (50) by the 
number of seniors (2,800). 


SO 1a 
2,800 50 
The ratio of rookies to seniors 
1 


is —. 
50 


Solution 


25. Strategy To find the ratio of turns, 
divide the number of turns in 
primary coil (40) by the 
number of turns in the 
secondary coil (480). 


40 1 

480 12 

The ratio of turns in the 

primary coil to secondary coil 
1 


is — 
2a 


Solution 
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26. Strategy 


Solution 


27. Strategy 


Solution 


28. Strategy 


Solution 


To find the rate of travel, 
substitute 1,155 for d and 2.5 
for t in the given equation and 
solve for r. 


r= 462 
The rate of travel for the plane 
was 462 mph. 


To find the ratio of people per 
square mile, divide each 


country's population by the 

area. 

18,784,000 ~ 6.329 
2,968,000 

1.000,849,000 ~ 788.691 

1,269,000 

272,640,000 ~ 73.330 

3,718,000 


The ratio for each country is 
Australia: 6.3 people/mi’, 
India: 788.7 people/mi”, and 
U.S. 73.3 people/mi’. 


To find the profit per share: 

— Subtract the cost (2,500) 
from the sale price (3,200) 
to find the profit. 

— Divide the profit by the 
number of shares (100). 


3,200 — 2,500 = 700 
700 _ 7 
100 


The investor made a profit of 
$7 per share. 


Critical Thinking 7.2, page 430 


To determine eligibility: 
—»Add the monthly income. 
—»Add the monthly debt 
—»Divide the debt by income. 
— Compare ratio to 2 to 5. 


29. Strategy 


3400 + 83 + 640 + 34 = 4517 
1800+104+27+354+199 =2484 


ae 0.5499 


4517 


2-04 
5 


Solution 


0.5499 > 0.4. 
No, the homeowner would not 


qualify. 
Section 7.3 


Objective A Exercises, page 437 


1. 643 a ee i 
1 12in 3 
> 14an 1 “eee 
tf - 38 3 
5 More ee es 
la LOOZ 8 


500 Ib 1 ton 
1 2,0001b 





7. 500lb= ton 


2 
4 


Ogre eee 


1 160z 8 


10.. 1— lb=-—— - ——- = 2,50 Ib 
ton 


11. 2—c=—. =20fl 
Paper Te a 
12. 3 pe 211b- 16 oz _ 
x Sa TB 
ae et ig 
a 4 Imi 
14. Pk: LE Ra 
1 4c 4 
15. zi _i5in lft _5 
2 Zz 12in. § 
16. Be pale ee =O at 
+ 4 lgal 
17. 6041 _ 60 floz Ic . Rk 
1. Siloz 2 
18. feogesede BS ped, 
2% Lat 
pt phere tipedenlat 3 
2 Peint4c° “4 
OP ota Pt id 
1h &-8ifloz 2¢ 
at. 12 mix 3m, 52808 Lyd _ 
2 2 Imi 3ft 
22. Iday= Iday 24hr 60min 60s 
1 Iday thr 
= 86,400 s 


1 Se 8floz 
—€ 











Imin 
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= 1,103,760,000 s 


lday 


lhr 





1min 


24. 


25. 


26. 


Zi. 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 
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To find the total cost: 
— Convert from feet to yards. 
— Multiply the length by the 
price. 
58ft lyd 1 


58 ft=——-—_ =19— yd 
aon 


19-18 = 348 7 
The cost is $348. 


To find the amount of punch: 

—Multiply the number of 
guests (200) by the 
amount of punch for each 
guest (1 c) to find the 
number of cups of punch 
to be prepared. 

— Convert cups to gallons. 


200 - 1 = 200 cups 
200 cups 
_200¢ Ipt lat teal 51 
L, 426,52 pt <4at 2 


The guest list would require 
25 gal of punch. 


To find the number of quarts: 

— Convert from fl oz to quarts. 

— Multiply the amount by the 
number of cans. 


25 fl oz 


There are 182 quarts. 


To find the number of gallons: 

— Convert from quarts to gal. 

— Multiply the amount by the 
number of days and students. 


2qt lgal 

Fate eS gal 
1 4qt 2 

Visgagt 


2 2 


They need 15 gallons of water. 
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28. Strategy 


Solution 


29. Strategy 


Solution 


30. Strategy 


Solution 
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To find the weight: 31. Strategy 


—»Convert from quarts to gal. 
— Multiply the amount by the 


weight. 


PR SE 2S Solution 
ra laa OC oat 
The weight is 10> Ib. 


To find the amount of oil left: 
— Convert from gallons to qt. 
— Multiply the number of oil 
changes by the amount of 
oil required for each change. 
— Subtract the amount of oil 
used for oil changes from the 
amount in the container. 


32. Strategy 


gene ot 200g 


50 gal 
2 1 gal 





35,.5.= 175 
200 — 175 = 25 
There is 25 qt of oil remaining. 


To find the speed: 
—Convert from feet to mi. 
— Convert from seconds to h. 


Solution 


1100 ft 60s ' 60 min 
ls Imin_ th 
= 3,960,000 ft/h 
3,960,000 ft 1mi - 750 
h 5,280 ft 


The speed is 750 mph. 








33. Strategy 


Solution 


To find the cost of the carpet: 

— Use the formula A = LW to 
find the area. 

—>Convert from square feet 
to square yards. 

—»Multiply the square yards 
by $24/yd? to find the cost. 


A=LW=15 ft- 20 ft 
A= 300 ft’ 


100 yd* $24 
3 lyd? 


Cost = $800 ~ 
The cost of the carpet is $800. 








Cost = 


To find the cost of the lot: 

—»Separate the lot into two 
rectangles. 

—Use the formula A = LW to 
find each area. 

— Add the areas together. 

— Convert from square feet 
to acres. 

— Multiply the acre by $20,000 
to find the cost. 


A=LW= 170-270 = 45,900 

A =LW =350(350—170) =63,000 
45,900 + 63,000 = 108,900 ft” 
108,900 ft? —lacre 


143,560 ft 
2.5 - 20,000 = 50,000 
The cost of the lot is $50,000. 


=2.5acre 


To find the cost: 
— Convert from acres to ft. 
— Multiply lot size by price. 


1 2 
acre 43,560 ft* _ 21,7802 
2 lacre 


21,780 - 3 = 65,340 
The cost of the lot is $65,340. 
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SA Orde ee 94 TH 
09 y 


35. 145Ib= PE mes Olks 


Laie 


36. <5R8ine tt IO 3m 
3 3.28f 


37. 2L=—-.—— -— =8.48c 
qt 


38. 15Ib=——. —©  6.82kg 





39. 14.3gal= ve gal 3.97L 


1 gal 


= 54.20 L 


40. 1,500m=——— -—— _=4,920ff 
1 m 


41. 86kg=——>-——— = 189.2 Ib 
g 


1 


AG he pine 1,58 gal 


44, 327 g=——=-—— # 11.53 oz 
g 


45. 24L= 21-73 701. = 6.33 gal 


60ft 1m 
‘ = —— -——_ + 18.29 m/ 
47. 60ft/s ny aoe s 


48. $3 49 b= TSO. 2 = $7.68/ kg 


$0.59 2.21b 
. $0.59/ Ib = =.“ = $1.30/kg 
49. $0.59/Ib= 


50. 


51. 


52. 


53. 


54. 


55. 


56. 


57. 
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$24.99 lgal 








$24.99 / gal = ~ $6.59 /L 
at etigal 3.791 
SO AH ew 49.69 mph 
th 1.61km 
30m 3.28ft £ 


30m /s =—— -———_ = 98.4ft/s 
1s m 








$0.385/L= ne oT ~$1 .46/ gal 
te 1 gal 
Strategy To find the weight in kg: 


—>Convert ounces to pounds. 
— Add the converted 8 ounces 
to 51 Ib. 
— Convert pounds to 
kilograms. 
8oz 1 Ib 
Solution 8 02 =TE“Téor =0.5 Ib 
51 Ib + 0.5 Ib = 51.5 Ib 
eolkoibe i he 





The trout’s weight was 
23.4 kg. 


To find the distance in 
kilometers, convert the 
distance from miles to km. 


Solution 24,887 mi 
x _ 24,887 mi 1. GLAINT 40 068. 07 km 


The distance is 40,068.07 km. 


To find the distance in 
kilometers, convert the 
distance from miles to km. 


93,000,000 mi 

_ 93,000,000 mi 1.61km 
1 1mi 

= 149,730,000 km 


The distance is 149,730,000 
km. 


Strategy 


Strategy 


Solution 
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a. Answers will vary. 
b. 2.54 cm/in; 2.2 Ib/kg; 1.06 qt/L. 
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58. 


d. 


e. 


Chapter 7: Measurement and Proportion 


False. 3.79 L = 1 gal. 
False. 1 m ~ 1.09 yd. 


True. 


True. 1 kg ~ 2.2 lb. 
False. 1 oz ~ 28.35 g. 


59. Answers will vary. 


60. Answers will vary. 
Section 7.4 


Objective A Exercises, pages 445-446 


21> 9 —3 72 


1. 


42108 


The product of the extremes does not equal 
the product of the means. 
The proportion is not true. 


3 J 4 — 372 


18 


193-7757 


The product of the extremes does not equal 
the product of the means. 
The proportion is not true. 


45 seq 3 —->405 


135 


9 405 


The product of the extremes equals the 
product of the means. 
The proportion is true. 


3 Sah 54 —3216 


4 


72 216 


The product of the extremes equals the 
product of the means. 
The proportion is true. 


16 ><J 48 —+144 


3 


9 +144 


The product of the extremes equals the 


product of the means. 


The proportion is true. 


15 >< 3 —15 


5 
The product of the extremes equals the 
product of the means. 

The proportion is true. 


l.aerel6 


10. 


11. 


12. 


13. 


14, 


6 min ><} 30 min — 150 
5 cents 25 cents #150 
The product of the extremes equals the 
product of the means. 
The proportion is true. 





7 tiles <3 42 tiles ——+168 
4 ft 20 ft ate te 
The product of the extremes does not equal 
the product of the means. 
The proportion is not true. 


15 ft_ J _ 90 ft_ +270 
3 yards 18 yards > 270 
The product of the extremes equals the 


product of the means. 
The proportion is true. 


_$65_ >} _$26_—-+130 
5 days 2 days 7130 
The product of the extremes equals the 


product of the means. 
The proportion is true. 


1 gal ><} 7 gal —+28 
4 at 28 gt 28 
The product of the extremes equals the 
product of the means. 
The proportion is true. 


300 ft r<} 450 ft —->1,800 


4 rolls 7 rolls ——*2, 100 
The product of the extremes does not equal 
the product of the means. 
The proportion is not true. 
eat 
3 15 
2 a 
30 =3n 
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15 7 4 
n 40 


16-40=n- 25 
640 = 25n 


sZon 
Se = “35 
25.6=n 


22. 


23. 


24. 
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pred 
120 -25=n: 144 
3,000 = 144n 


95, 2d — 


26. 


27. 


28. 
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29. 


30. 


31. 


32. 


33. 


34. 
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x6 
6.25 8! 
x -87=6.25 - 16 
87x = 100 


87x _ 100 
87 87 
x21.15 


eee aa 

2.54 ~ 640 

x 640 = 2.54 - 132 
640x = 335.28 


640x _ 335.28 
40 640 


x = 0.52 


12.5-55=y- 102 


35. 


36. 


ote 


38. 


39. 


40. 


Lop 


_ wa 
ine SwuSoa~ 
ll \| 
x 
| 


7-2=103 +n) 
14 = 30+ 10n 
-16 = 10n 





N — Ww 


= wh ; 
wv 
= 


41. 


42. 


43. 


44. 


45. 


46. 


a4" 3 

5 ‘ 
(x -4)4=3-3 
4x-16=9 
4x = 25 


(x-1)2=8-5 
2x —2 = 40 
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(x — 6)5 


Ww 
S& 


Objective B Exercises, pages 446-448 


49. Strategy 


Solution 


50. Strategy 


Solution 


To find the length of the 
amoeba, write and solve a 
proportion using 7 to represent 
the length. 

eine. 2.0 it, 

0.002 in. n 
1-n=0.002 - 2.6 

n= 0.0052 

The actual length of the 
amoeba is 0.0052 in. 


To find the cost, write and 
solve a proportion using c to 
represent the cost of the life 
insurance. 


$5,022 C 

$1,000 ~ $75,000 
5.22 - 75,000 = 1,000 -c 
391,500 = 1,000c 
391.50 =c 
The cost of the life insurance is 
$391.50. 
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51. 


52. 


SO. 


54. 


Chapter 7: Measurement and Proportion 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


To find the number of robes, 55. 


write and solve a proportion 
using 7 to represent the 
number of robes. 


r a hegeeen 
6.5 yd ~— 26 yd 
6-26 =6.5n 
156 = 6.5n 


156 _ 6,50 
55 6,5 


24=n 
24 robes can be made. 


To find the number of 56. 


defective disks, write and solve 
a proportion using 7 to 
represent the number of 
defective disks. 


3 defective disks _ n 

100 disks ~ 1200 disks 
3-1200=100-n 
3,600 = 100n 
36=n 
36 defective disks are expected to 
be found. 


To find the property tax, write 
and solve a proportion using x 
to represent the amount of tax. 


$4,320 _ x 
$90,000 $140,000 
4,320 - 140,000 = 90,000 - x 
604,800,000 = 90,000x 
604,800,000 _ 90,000x 


90,000 90,000 
6,720 =x 
The property tax is $6,720. 


To find the dosage, write and 
solve a proportion using 7 to 
represent the amount of 
medication. 


2mg__n 
80 Ib ~ 220 Ib 
2° 220 =80°n 
440 = 80n 
440 _ 80n 
80 80 
5 =n 
The proper dosage is 
5.5 mg. 


57. 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


To find the distance, write and 
solve a proportion using 7 to 
represent the miles driven. 


84 mi on 

3 gal 14.5 gal 
84:°14.5=3-n 
1218 =3n 


406 =n 
The car would travel 406 mi 
on 14.5 gal of gasoline. 


To find the number of grams 
of.protein in 454 g of pasta, 
write and solve a proportion 
using 7 to represent the 
number of grams of protein in 
454 g of pasta. 


7 g of protein _ x g of protein 
56 g of pasta 454 g of pasta 


7-454 = 56x 
3,178 S 50x 
3,178 _ 56x 
56. 56 
56.19 =% 


There are 56.75 g of protein in 454 
g of pasta. 


To find the cost of the 
grapefruit, write and solve a 
proportion using 7 to represent 


the cost of the grapefruit. 
4 grapefruit 14 grapefruit 
$.52) a n 
4-n=0.52- 14 
4n = 7.28 
4n _ 1.28 
4~ 4 
n= 1,82 
The cost of 14 grapefruit is 
$1.82. 


58. Strategy 


Solution 


59. Strategy’ 


Solution 


60. Strategy 


Solution 


To find the number of rushing 
yards, write and solve a 
proportion using 7 to represent 
the number of rushing yards. 


435 yd wit 

5 games ~ 12 games 
435-12=5-n 
5,220 = 5n 

Deas 57) 

Boe. 5) 

1,044=n 
The halfback will rush for 
1,044 yd. 


To find the number of light 
fixtures, write and solve a 
proportion using 7 to represent 
the required number of light 
fixtures. 


5 lights a n 
400 ft? 35,000 ft” 
5: 35,000 =400:n 
175,000 = 400n 


175,000 400n 
400 ~ 400 
437.5=n 
The office will require 438 
lights. 
To find the number of home 


runs, write and solve a 
proportion using 7 to represent 
the number of home runs. 


9 homes runs ____n_ 
32 games 160 games 
9-160=32-n 
1,440 = 32n 
1,440 _ 32n 
5 ie bo 
45=n 
The softball player will hit 45 
home runs. 


. Strategy 


Solution 


. Strategy 


Solution 


. Strategy 


Solution 
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To find the time necessary to 
lose 36 lb, write and solve a 
proportion using 7 to represent 
the time. 


The dieter will lose 36 lb in 60 
weeks. 


To find the cost of the steak, 
write and solve a proportion 
using 7 to represent the cost of 
the steak. 


$12.60 _ 
31b 8b 
12.60:8=3-n 
100.8 = 3n 
100.8 _ 3n 
Sy ee 3 
33.6=n 


The steak would cost $33.60. 


To find the number of defects, 
write and solve a proportion 
using 7 to represent the 
number of defects. 


22 defects _ n 
1,000 cars ~ 125,000 cars 
22 - 125,000 = 1,000 - n 
2,750,000 = 1,000n 

2,/50.= it 

There would be 2,750 defects 
found in the cars. 
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64. Strategy 


Solution 


65. Strategy 


Solution 


66. Strategy 


Solution 
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To find the number of miles, 67. Strategy 


write and solve a proportion 
using 7 to represent the 
number of miles walked. 


AS _-— lh — 
650 calories — 3,500 calories 
5 - 3,500 = 650-n 

17,500 = 650n 

17,500  650n 


650 ~ 650 
26.92 =n 
A person would have to walk 
approximately 26.92 mi to lose 


one pound. 


Solution 


To find the number of miles, 
write and solve a proportion 
using 7 to represent the 


number of miles. 
68. Strategy 


3 years is 36 months. 
22,000 mi _ n 

4 months ~ 36 months 
22,000 :36=4-n 
792,000 = 4n 

aa 000 43 te Solution 
198,000 =n 
The account executive will 
drive 198,000 mi. 


To find the amount of 
additional money, write and 
solve a proportion using x to 
represent the additional 
amount of money. Then 1,500 
+x represents the total amount 
of money. 


$1,500 1500+x 

$120 $300 
1,500 - 300 = 120(1,500 + x) 
450,000 = 180,000 + 120x 
270,000 = 120x 
270,000 120x 

120. ea 20 

2,250 =x 
To earn a dividend of $300, an 
additional $2,250 must be 
invested. 


69. Strategy 


Solution 


To find the additional amount of 
money, write and solve a 
proportion using x to represent 
the additional amount of money. 
Then 

3,500 + x represents the total 
amount of money. 


$3,500 _ $3,500 +x 

$280 ~ 400 
3,500 - 400 = 280(3,500 + x) 
1,400,000 = 980,000 + 280x 
420,000 = 280x 
420,000 280x 

280 ~ 280 

1,500=x. . 
To earn a dividend of $400, an 
additional $1,500 must be 
invested. 


To find the distance between 
the two points, write and solve 
a proportion using 7 to 
represent the distance. 


n= 20 
The distance between the two 
points is 20 mi. 


To find the number of inches 
the candle will burn, write and 
solve a proportion using x to 
represent the number of 
inches. 


4h = 240 min 


. — * 
40 min 240 min 
1.5: 240=40-x 
360 = 40x 
360 _ 40x 
40 40 
9=x 
The candle will burn 9 in. in 
4h. : 


70. Strategy To find the amount of salt, 
write and solve a proportion 
using 7 to represent the 
amount of salt dissolved in the 


water. 


Sab 


val 12 gal 


£(12)=5-n 


8=5n 

Spo? 

de 25 

16=n 

The salt water solution 
requires 1.6 lb of salt. 


Solution 


71. Strategy To find the mid-management 
salary, write and solve a 
proportion using 7 to represent 


the salary. 
7 mid- management 


5 junior - management 


n 

~ $45,000 
7- 45,000 =5-n 
315,000 = Sn 
315,000 5n 

5 eS 
63,000 =n 
The mid-management salary 
would be $63,000. 


Solution 


Critical Thinking 7.4, page 448 


72. a. a~bcan be written as ¢ and is a ratio 
except when b = 0. When b = 0, the 
expression is undefined.  _— 

b. faS, ad = bc by cross 
multiplication 
a | -4 , bc = ad by cross 
mrutapiatGh 
Therefore, if ¢ = s , then b =a is 
true. 


SED fas 
ce cn qd bc by cross 


multiplication 
Lape OE with b, we see that if 
‘ -= =4, then 4 =(7 is true. 


73. 


74, 


TD. 


76. 
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d. 4 =4, ab = de by cross 


multiplication 
wee with b, we see that if 


i =4, then 4 = + is not true. 


Yes, Assume that 5 gas and that 4 f is in 


simplest form. The proportion s = ee 
is true. The numerator and denominator of 
a have a common factor and the 


fraction reduces to - F 


For example, $ = $ , thus 


Z_2+8 _10_ 34 = =4. 
3 3 tle Sous 

ae 

bd 

$+1=G+1 

Add 


1 to both sides of the equation. 
g += id 
b ad d 


Substitute 2 and “ for 1. 
G+) pcre 
b d 


Add the numerators and place over the 
common denominator. 


5 cast a vote in favor of the amendment. 


4 cast a vote against the amendment. 

2 3 See ees 

5 IA 0 ee 

The number | represents the total 
population. The fraction $3 indicates that 


there were more votes than voters. 


a. Let n represent the money represented 
by 1 part of the circle: 


Lees 

8 ~ 10,000 

1 - 10,000 = 8n 
$1,250 =n 


b. Let 1 represent the money represented 
by 5 parts of the circle: 


2 oo 

8 ~ 10,000 

5 - 10,000 = 8n 
$6,250 =n 
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Section 7.5 


Objective A Exercises, pages 453-454 


3. Strategy 


Solution 


4, Strategy 


Solution 


5. Strategy 


Solution 


To find the constant of 
variation, substitute 15 for y 
and 2 for x in the direct 
variation equation y = kx and 
solve for k. 


yuk 
15=k -2 
[bee 
5 =K 


The constant of variation is 


15 
5: 


To find the constant of 
variation, substitute 24 for ¢ 
and 120 for s in the direct 
variation equation t = ks and 
solve for k. 


t=ks 
24=k- 120 
k 


IN & 
> 


Whe 
i) 
ic 
Slt 
Wh 


The constant of variation is 


To find the constant of 
variation, substitute 64 for n 
and 2 for m in the direct 


variation equation 1 = km? 
and solve for k. 

n= km 

64h. 27 


16=k 
The constant of variation is 16. 


6. Strategy 


Solution 


7. Strategy 


Solution 


8. Strategy 


Solution 


To find the constant of 
variation, substitute 30 for y 
and 3 for x in the direct 
variation equation y= kx? 
and solve for k. 


ya kx? 
30 =k-32 
30 = 9k 
30% 

5 =k 
LO 

3 =k 


The constant of variation is 


To find P when R= 6: 

— Write the basic direct 
variation equation, replace 
the variables by the given 
values, and solve for k. 

— Write the direct variation 
equation, replacing k by its 
value. Substitute 6 for R 
and solve for P. 


FER 
Zid 


4=k 
P=4R 
P=4:-6 

P=24 

The value of P is 24. 


To find 7 when S = 2: 

— Write the basic direct 
variation equation, replace 
the variables by the given 
values, and solve for k. 

— Write the direct variation 
equation, replacing k by its 
value. Substitute 2 for S 
and solve for T. 


Ni 
i 
& 


Ww 
SO 
= 


= 
k 


vB 


k 
a 


4S 
4-2 
8 


oll 


7 P 
7 
The value of T is 8. 


9. Strategy 


Solution 


10. Strategy 


Solution 


To find M when P = 20. 

— Write the basic direct 
variation equation, replace 
the variables by the given 
values, and solve for k. 

— Write the direct variation 
equation, replacing k by its 
value. Substitute 20 for P 
and solve for M. 


11. Strategy 


Solution 


The value of M is 10. 


To find A when B= 21: 

— Write the basic direct 
variation equation, replace 
the variables by the given 
values, and solve for k. 

— Write the direct variation 
equation, replacing k by its 
value. Substitute 21 for B 
and solve for A. 


A=kB 
6= hi 


12. Strategy 


oo 


Solution 


The value of A is 7. 
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To find y when x = 0.5: 

— Write the basic direct 
variation equation, replace 
the variables by the given 
values, and solve for k. 

— Write the direct variation 
equation, replacing k by its 
value. Substitute 0.5 for x 
and solve for y. £ 


y= kx? 
10 =k-2? 
10 =4k 
Pha, 
ek 
yf? 

2 


y=3 (0.25) 


y = 0.625 
The value of y is 0.625. 


To find W when V = 12: 

— Write the basic direct 
variation equation, 
replacing the variables by 
the given values, and solve 
for k. 

— Write the direct variation 
equation, replacing k by its 
value. Substitute 12 for V 
and solve for W. 


W =kv2 

50 =k-52 

50 = 25k 

2=k 

W =2V" 

W =2-122 

W = 2(144) 

W = 288 

The value of W is 288. 
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13. Strategy 


Solution 


14. Strategy 


Solution 
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To find the amount earned: 15. Strategy 


— Write the basic direct 
variation equation, replace 
the variables by the given 
values, and solve for k. 

— Write the direct variation 
equation, replacing k by its 
value. Substitute 30 for h 
and solve for w. 


w=kh Solution 


w= 10.25 

w= 10.25(30) 

w = 307.50 

The amount earned is $307.50. 


To find the force: 

Write the basic direct 
variation equation, replace 
the variables by the given 
values, and solve for k. 

— Write the direct variation 
equation, replacing k by its 
value. Substitute 5 for d 
and solve for F. 


16. Strategy 


Solution 


A force of 20 Ib will stretch the 
spring 5 in. 


To find the pressure: 

— Write the basic direct 
variation equation, replace 
the variables by the given 
values, and solve for k. 

Write the direct variation 
equation, replacing & by its 
value. Substitute 12 for d 
and solve for P. 


P= kd 
Zi #k-9 


0.45=k 

P=0.45d~ * 

P=0.45- 12 

Pe SA 

The pressure is 5.4 Ib/in2 at 
the depth of 12 ft. 


To find the number of words 

typed: 

— Write the basic direct 
variation equation, replace 
the variables by the given 
values, and solve for k. 

— Write the direct variation 
equation, replacing k by its 
value. Substitute 15 for ¢ 
and solve for w. 


w=kt 
260 4, 
0 adh 
65=k 
w = 651 
w= 65-15 
w = 975 
The typist types 975 words in 
15 min. 


17. Strategy 


Solution 


18. Strategy 


Solution 


To find the stopping distance: 

— Write the basic direct 
variation equation, replace 
the variables by the given 
values, and solve for k. 

— Write the direct variation 
equation, replacing k by its 
value. Substitute 65 for v 
and solve for s. 


s=kv? 
170 = k-502 
170 = 2,500k 


ahh =k 
ae 
250 =* 


NL ihe 


$= 72 (65) 
cult 
5 = 50 -4,225 


$3 287,3 
The stopping distance is 287.3 
fterraa i 


To find the distance: ' 

— Write the basic direct 
variation equation, replace 
the variables by the given 
values, and solve for k. 

— Write the direct variation 
equation, replacing k by its 
value. Substitute 5 for ¢ 
and solve for d. 


d=kt? 
8=k(0.5F 
8 = 0.25k 


Cai 
0.25 

32=k 

d =320? 

d =32(5) 

d= 32°25 

d= 800 

The object will fall 800 ft in 
5s. 
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19, Strategy To find the current: 

— Write the basic direct 
variation equation, replace 
the variables by the given 
values, and solve for k. 

— Write the direct variation 
equation, replacing k by its 
value. Substitute 75 for V 
and solve for J. i 

Solution J=kV 

4=k-100 

42s 

100 =* 

megs 

75 =* 

a 

{f= 35 V 
iol '> 

f= 35 oO 

I=3 

The electric current is 

3 amps. 

20. Strategy To find the time: 

— Convert the time (45 min) 
to hours. 

— Write the basic direct 
variation equation, replace 
the variables by the given 
values, and solve for k. 

— Write the direct variation 
equation, replacing k by its 
value. Substitute 180 for d 
and solve for t. 

; -, 45 min 
Solution 45 min= fea Poa 
SA Goes 
d= kt 
50=k-4 
7 (50)= 
180 = 220, 
ogy 


2 = 


It takes 2.7 h to travel 


180 mi. 
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Objective B Exercises, pages 454-456 


21. Strategy 


Solution 


22. Strategy 


Solution 


23. Strategy 


Solution 
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24. Strategy 


To find the constant of 
variation, substitute 10 for y 
and 5 for x in the inverse 
variation equation y -4 and 
solve for k. 
yad 

Bes 
10= 5 
10°5=k 
50=k 
The constant of variation is 50. 


Solution 


To find the constant of 
proportionality, substitute 0.2 


for T and 8 for S in the inverse 25. Strategy 


-4 and 


variation equation 


solve for k. 


k 


_& 
0.2=% 


02-3. 
L6—*. 
The constant of proportionality 


is 1.6. Solution 


To find the constant of 
variation, substitute 4 for p and 
5 for g in the inverse variation 


equation p =~5 and solve for 


The constant of variation is 
100. 


To find the constant of 
variation, substitute 5 for W 
and 0.5 for V in the inverse 


variation equation W = 7a 


and solve for k. 


ee 

=45 
ee Rae 

(0.5) 
eres 
“J . 
5-0.25=k 
1.25=k 


The constant-of variation is 
1 26; 


To find y when x = 10: 

— Write the basic inverse 
variation equation, replace 
the variables by the given 
values and solve for k. 

—+ Write the inverse 
variation equation, 
replacing k by its value. 
Substitute 10 for x and 
solve for y. 


y = 200 
The value of y is 200. 
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26. Strategy 


Solution 


27. Strategy 


Solution 


To find Z when W= 90: 

— Write the basic inverse 
variation equation, replace 
the variables by the given 
values, and solve for k. 

— Write the inverse 
variation equation, 
replacing k by its value. 
Substitute 90 for W and 
solve for L. 


28. Strategy 


WV = 
0 


Solution 


is 


1) 


l 


N 


O22 % 


dt 
ll 


k 


SRS 
ll 


240 
ic 
1 =240 
90 


Lx 2.67 
The value of W is 
approximately 2.67. 


To find y when x = 10: 

— Write the basic inverse 
variation equation, replace 
the variables by the given 
values, and solve for k. 

— Write the inverse 
variation equation, 
replacing k by its value. 
Substitute 10 for x and 
solve for y. 


29. Strategy 


Solution 


y= 
x 


640 
102 


y= 750 

y=6.4 

The value of y is 6.4 when 
x= 10. 


y= 
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To find LZ when d= 5: 

— Write the basic inverse 
variation equation, replace 
the variables by the given 
values, and solve for k. 

— Write the inverse 
variation equation, 
replacing k by its value. 
Substitute 5 for d and £ 
solve for L. 


NS 
Il 
S|> 


to 

On 

Il 
2 [> 


tw 
N 
< II 
l= to 


ee Y 
oN 
as) 
— il > 
S~ | 
oe 


tS tS 
ll 
On 
Exes] 


tN 
NI 


5 


NS 


> 


4 
e value of Z is 4 when 
5. 


Q 


To find the length of the 

rectangle: 

— Write the basic inverse 
variation equation, replace 
the variables by the given 
values, and solve for k. 

— Write the inverse 
variation equation, 
replacing k by its value. 
Substitute 4 for the width 
and solve for the length. 


Ea ies oe a 
lw II 
a 
Ps aul 


a <> 


MS 
Il 
— 
So 


The length of the rectangle is 
10 ft. 
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30. Strategy 


Solution 


31. Strategy 


Solution 
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To find the average speed of 32. Strategy 

the return trip: 

— Write the basic inverse 
variation equation, replace 
the variables by the given 
values, and solve for k. 

— Write the inverse 
variation equation, 
replacing k by its value. 
Substitute 5 for the time 
and solve for v. 


tat 


Vv 


Solution 


v=ig 

The average speed of the 

return trip is 52 mph. 33. Siateny, 

To find the resistance in the 

circuit: 

— Write the basic inverse 
variation equation, replace 
the variables by the given 
values, and solve for k. 

— Write the inverse 
variation equation, 
replacing k by its value. 
Substitute 1.2 for the 
current and solve for the 


resistance. Solution 


Rw 1.67 
The resistance is 
approximately 1.67 ohms. 


To find the volume of the gas: 

— Write the basic inverse 
variation equation, replace 
the variables by the given 
values, and solve for k. 

— Write the inverse 
variation equation, 
replacing k by its value. 
Substitute 4 for the 
pressure and solve for the 
volume. 


Je 
Be 
Le 15 
12:15=k 
180 =k 

180 

_ 180 
V= 4 
V=45 


The volume of the gas is 
45 ft?. 


To find the number of 

computers: 

—Write the basic inverse 
variation equation, replace 
the variables by the given 
values, and solve for k. 

—Write the inverse 
variation equation, 
replacing k by its value. 
Substitute 1,500 for the 
price and solve for the 
number of computers sold. 


= 
S=5 ’ 
1,800 =T 309 


1,800 - 1,800 =k 
3,240,000 = k 


g - 2:240,000 
ta 


_ 3,240,000 

~ 1,500 
S=2,160 
At a price of $1,500, 2,160 | 
computers can be sold. 
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34. Strategy To find the number of 
revolutions per minute: 

— Write the basic inverse 
variation equation, replace 
the variables by the given 
values, and solve for k. 

— Write the inverse 
variation equation, 
replacing k by its value. 
Substitute 32 for the 
number of teeth and solve 
for the number of 
revolutions per minute. 


Solution s= & 


cies 
1S =% 
15:-40=k 
600 =k 
60 
Ss 32 = 18.75 


The gear will make 18.75 
revolutions per minute. 


35. Strategy To find the intensity of light: 

— Write the basic inverse 
equation, replace the 
variables by the given 
values, and solve for k. 

— Write the inverse 
variation equation, 
replacing k by its value. 
Substitute 5 for the 
distance and solve for the 
intensity. 


Solution /= 5 


ag = 512 


The intensity of light is 51.2 
‘ lumens. 
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36. Strategy 


Solution 


37. Strategy 


Solution 
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To find the force: 

— Write the basic inverse 
variation equation, replace 
the variables by the given 
values, and solve for k. 

— Write the inverse 
variation equation, 
replacing k by its value. 
Substitute 1.2 for the ie 
distance and solve for the 
force. 


f =}4= 1125 


The force between the magnets 
is 112.5 Ib. 


To find the pressure of the gas: 

— Write the basic inverse 
variation equation, replace 
the variables by the given 
values, and solve for k. 

— Write the inverse 
variation equation, 
replacing k by its value. 
Substitute 150 for the 
volume and solve for P. 


= 


v 


400 = a 
25 
25+ 400=k 
10,000 = k 
Va 10,000 


150= 10,000 
P 


_ 10,000 - 
150 * 66.67 Ib/in 


The pressure is approximately 
66.67 Ib/in?. 
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38. 


Chapter 7: Ratio and Proportion 


Strategy 


Solution 


To find the number of items: 

—> Write the basic inverse 
variation equation, replace 
the variables by the given 
values, and solve for k. 

— Write the inverse 
variation equation, 
replacing k by its value. 
Substitute 0.20 for the cost 
and solve for the number 
of items. 


Nees 


When the cost per item is $.20, 


975 items can be purchased. 


Critical Thinking 7.5, page 456 


39. 


a. True. Because k is a constant, if x 


becomes larger, then f becomes larger. 


b. False. Rewrite x 5 as the equivalent 


expression xy = k. Ifx increases, then y 
must decrease because the product is a 


constant. 


False. If we double s in T =ks*, we 
obtain T =k(2s) =k (4s? )-4ks?. 


Thus if we double s, we quadruple T. 


40. 


41. 


Solve by finding the constant of variation. 
y= ke 
=k-10 


tv > 


x 


(15) 


So Se Ne Ty 


= () 


Solve by using a proportion. 
Let x, = 10, y, = 4, and x, = 15. Find yp. 
Vk 
Vie 
ile . 
ay 
10y=4- 15 
10y = 60 
y= a = 6 
Thus a proportion can be used to solve the 
direct variation problem. _ 


a. Ifwedoublex in y= kc} , we obtain 
y=kQxy = (8x? )- 8kx>. Thus if 


we double x, y is 8 times larger. 
b. If we double x in y=~, we obtain 
x 
ae een ek ion 
= = = 9:-—y . Thus if 
: (2x ae so 


we double x, y is t as large. 


Chapter Review Exercises, pages 461-462 


i 
2. 


3. 


. 96 in= ——-.——-—— = 


1.25 km = 1,250 m 
0.450 g = 450 mg 


100 b= 4 1:1,1T01 


18roof supports _ 6 roof supports 
9 ft 3 ft 


$314 
— = $7.85/h 
40h : 


iSh-15 


Sin 1h yd ,2 
= eon 
ih sh 
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10. 


11. 


12. 


13, 


14. 


15. 


16. 


iA 


18. 


19. 


20. 


21. 


. 36floz= 


Wore 29%, Alb! Ib 


1 160z 4 


22. Strategy 


36floz ic 1, 
8floz 2 








Solution 
bene mi 5 280 ft 
1— mi= — _. 
4 4 





— = 6,600 ft 
1mi 


Bee 8. 
aS 
n:-15=3:°8 
15n = 24 
n= 1.6. 


BID as rig 
12 trees ~ 4 trees 


Lunt =57 mph 


23. Strategy 


seer 
Bey 12 
2:12=3.5-n 
aheP ibe 
ae 
6.86 =n 


Solution 


_ iat 1L 1000 ml 443.40 ml 


1 1.06qt 1L 


100m 3.28ft 


100m=——_—-———= 3288 
1 lm 


2.1kg 2.2 1b 
1 


2.1kg= = 4.62 lb 


30 mi 1.61km 
lh lmi 


= 48.3km/h 








30mph = 


nce 46.48 mph 
ET eV Bilan ee 
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To find the constant of 
variation, substitute 10 for y 
and 30 for x in the direct 
variation equation y = kx and 
solve for k. 


The constant of variation is 4 : 


To find T when S = 120: 

— Write the basic direct 
variation equation, replace 
the variables by the given 
values, and solve for k. 

— Write the direct variation 
equation, replacing k by its 
value. Substitute 120 for S 
and solve for T. 


T =kS* 
50 =k- 5 
50 = 25k 


T=2- 14,400 = 28,800 
T = 28,800 
The value of T is 28,800. 
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24. Strategy 


Solution 


25. Strategy 


Solution 


26. Strategy 


Solution 


To find y when x = 25: 

— Write the inverse variation 
equation, replace the 
variables by the given 
values and solve for k. 

— Write the inverse variation 
equation, replacing k by its 
value. Substitute 25 for x 
and solve for y. 


y=4 
_& 

as 
0.2:5=k 
1=k 
yal 

al 
as 
The value of y is oe 


To find the number of pieces: 


— Convert 1.21 m to cm. 
— Add the distances. 


1.21 m= 121 cm 
42+18+121=181 


The total length of the shaft is 


181 cm. 


To find the ratio: 

— Subtract the present price 
(75) from the original 
price (125). 

—Form the ratio of the 
decrease in price to the 
original price (125). 


125 —75 = 50 

230 _ 2 

$125 7 

The ratio of the decrease in 
pace to the original price is 


5 . 


To find the number of ounces: 
— Convert 12 Ib to ounces. 
—»Divide the amount by 16. 


27. Strategy 


Solution 


192+ 16=12 
Each container has 12 oz of 
hamburger meat. 


To find the amount invested, 
write and solve for proportion 
using 7 to represent the 
amount of money invested. 


28. Strategy 


8,000 _ “n~ 
520 ~ 780 


8,000 - 780 = 520 -n 
6,240,000 = 520n 
6,240,000 _ 

520 
12,000 =n 
The amount of money invested 
is $12,000. 


Solution 


To find the distance: 

— Write the basic direct 
variation equation, replace 
the variables by the given 
values, and solve for k. 

— Write the direct variation 
equation, replacing k by its 
value. Substitute 28 for the 
weight and solve for the 
distance. 


29. Strategy 


Solution 


a=11.2 
The weight will stretch the 
spring 11.2 in. 
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30. Strategy 


Solution 


31. Strategy 


Solution 


32. Strategy 


Solution 
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To find the amount of plant 
food, write and solve a 
proportion using n to represent 
the amount of plant food. 


Oe 
50 — 275 
0.5: 275=50-n 
137.5 = 50n 


ig 
50 
2.75 =n 
2.75 Ib of plant food should be 
used. 


To convert mph to ft per sec, 

use the conversion factors 
Lh 5,280 

3,600 5 294 "Tint 


87 mph 

mwoemy th 5,280 fi 
ye Lh 3,600:s 1 mi 
= 127.6 ft/s 

The speed is 127.6 ft/s. 


To find the volume: 

— Write the basic inverse 
variation equation, replace 
the variables by the given 
values, and solve for k. 

— Write the inverse 
variation equation, 
replacing k by its value. 
Substitute 12 for P and 
solve for V. 


pas 
is 
2.5°6=k 
15=k 

uni 
Yas 


y-8 

V=1.25 

The volume of the balloon is 
1.25ft°. 
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33. Strategy To find the amount the other 
attorney receives, write and 
solve a proportion using 7 to 
represent the amount. 


3 96,000 
Solution > = 





n 
3-n=2- 96,000 
3n = 192,000 

3n _ 192,000 

3 3 
n= 64,000 
The attorney receives $64,000. 





Chapter Test, pages 463-464 
1. 4,650 cm = 46.5 m 
2. 4.1 L=4,100 mi 


3: SPeg=$.1:81708 


160z Oe 
* 64cookies 4 cookies 


120 mi 


5 - = 0.6 mi/ min 
* 200 min 





4-22 tons oe 5,200 Ib 
5 5 lton 


10. 8 


Ma 
i. 5 
n 
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23. Strategy 
12. SRR 
4s 
(sed ace cena 
1 lc 
(aeied gue te ve 120% Solange 
2. 
= SSO A = 416.678 /h 
ioe 
4 9 24. Strategy 
noQ=4-§ 
9n = 32 
on _ 32 
pmo 
nx 3.56 
Teo ods 2 aE = 3400 
loz 
ae Solution 
(eee ee ee aan 
Pasoge 
19. 1,000 = LOodm X= 1,090 yd 
if 
20st Skea eee an sth 
1 ikg 
Oss phi eee seein! ti 
lh Imi 
Ye 60 kin fhe ee e727 mph 
lh 1.61km 


To find the constant of 
proportionality, substitute 10 
for y and 2 for x in the inverse 


variation equation y =", and 


solve for k. 


yak 


10-4 
10-2=k 

20=k 

The constant of proportionality 
is 20. 


To find P,when R = 15: 

— Write the basic direct 
variation equation, replace 
the variables by the given 
values, and solve for k. 

— Write the direct variation 
equation, replacing k by its 
value. Substitute 15 for R 
and solve for P. 


The value of P is 75. 
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25. Strategy 


Solution 


26. Strategy 


Solution 


27. Strategy 


Solution 


To find U when V=2: 

— Write the inverse 
variation equation, replace 
the variables by the given 
values, and solve for k. 

— Write the inverse variation 
equation, replacing k by its 
value. Substitute 2 for V and 
solve for U. 


28. Strategy 


Solution 


29. Strategy 


The value of U is 80. 


To find the ratio, form the 
ratio of the original weight 
(165) to the increased weight 
(190). 


Solution 


165 33 


190 38 
The ratio of the original 


weight to the increased weight : 
cet 30. Strategy 


is 38° 


To find the sales tax, write and 
solve a proportion using x to 


represent the amount of tax. Solution 


$7.60 x 

$95 $19,600 
7.60 - 19,600 = 95 - x 
148,960 = 95x 








148,960 _ 95x 
95 95 
1,568 =x 


The sales tax is $1,568. 
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To find the number of 
registered voters that would 
vote, write and solve a 
proportion using 7 to represent 
the number of people that 
would vote. 


J are) 

4 ~ 325,000 

3 - 325,000 = 4n * 
975,000 = 4n 

es 000 ee 

243,750 =n 

243,750 of the registered 
voters would vote. 


To find the difference: 

— Convert from Ib to ounces. 

— Divide the amount of cheese 
by the package size. 

—To find the selling price, 
multiply the number of 
packages by price (5). 

— Subtract the purchase price 
from the selling price. 


24 thee, Oe aka ge 
416 


160 — 84 = 76 
The difference is $76. 


To find the length of the room, 
write and solve a proportion 
using 7 to represent the length. 


4 n 


Acie l-n 
2 
50=n 
The length of the room is 50 ft. 
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31. Strategy 


Solution 


32. Strategy 


Solution 


To convert mph to ft per sec, 
use the conversion factors 





ih 5,280 ft 
3,600s 24 imi 
52 mph 


52mi 1h  5,280ft 


— ine 


1h 3,600s Imi 


= 76.27 ft/s 
The speed is 76.27 ft/s. 





To find the stopping distance: 


— Write the basic direct 
variation equation, replace 
the variables by the given 
values, and solve for k. 

—> Write the direct variation 
equation, replacing k by 
its value. Substitute 60 for 
y and solve for d 


d=k’ 
130=k- 407 
130 = 1,600k 

130 _ “ 
1,600 


d=292.5 
The stopping distance of the 
car is 292.5 ft. 


33. Strategy To find the number of 
revolutions per minute: 

— Write the basic inverse 
variation equation, replace 
the variables by the given 
values, and solve for k. 

— Write the inverse 
variation equation, 
replacing k by its value. 
Substitute 40 for the 
number of teeth and solve 
for the number of 
revolutions per minute. 


& 


Solution s= t 


160 = es 
25 

160 -25=k- 
4,000 = k 

4,000 
s=—— 

t 
4000 
40 ~ 100 

The gear will make 100 
revolutions per minute. 





Ss 


Cumulative Review Exercises, pages 465—466 
1, 18+-253 -(-3) 
=18+3-(3) 
=18+4-(-3) 


=18-4-(-3) 


= 54 — (3) 
= 5443 
=57 


% aot 
2. 1.2 gal=1.2 gal-7 gal 
= 4.8 qt 


ee ee Re 
3. 177-39 =736 -336 


yO Aee eu 
= 036 286 
= 321 

36 
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10. 


11. 
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| > 
nl 
+ 
wit 
ll 
nls 
Bln 
+ 
wlo 


I 
— 


ll 
— 
whos + 
wlto 


. 342+ (-3)=-114 
. 2a—3ab 


2(2) — 3(2)(-3) 
= 4—3(2\-3) 
= 4—6(-3) 
=4—(—18) 
=4+18 

= 22, 


. 5x-20=0 


5x —20+ 20=0+20 
5x = 20 

ote 20 

Doe 

x=4 

The solution is 4. 


. 3(x —4) + 2x =3 


3x -—12+2x=3 

5x -12=3 

Ste 124-12 =3 +12 
5x = 15 

Xie LS 

Do ee) 


x=3 
The solution is 3. 


. Draw a solid dot one half unit to the left of 


—3 on the number line. 


a et ia cic 


=6 350-4 -=3 2-15 10) V1 2.3) 4) “S26 


Draw a parenthesis at —3. Draw a line to 
the left of -3. Draw an arrow at the left end 
of the line. 


6-54 -3 2-10 123 4 5 6 


(5 -(-8)+ (7-5) 2-8 
= (-5)? — (-8)+2?-2-8 
=25-(-8)+4-2-8 
Eye on8 
=25-(-4)-8 

=25+4-8 

=29-8 

=21 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 
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1169 =13 


5 —2(1 - 3a) + 2(a—3) 
=5-2+6a+2a-6 


. =8a-3 


(4a°b (Sab? )= [4-5)e°a? Yoo? ) 


= —20a>b4 


3/4 + 3y-y* —6y 
= (3y’ -y + Gy-6y) 


= 4? —3y 


Y= ok = 

y =3C-1)-2 

yr-3-2 

y= 

The ordered pair solution is (—1, —5). 








30 cents __30 cents __3 

1 dollar ~ 100 cents ~ 10 

$9,425 

= onthe = $1,885/ month 
$1.47 1gal 

1.47 / gal = ——_- ~ $0. 

; an lgal 3.79L wld 

whee 

3 48 

2°48=3:-n 

96 = 3n 

32=n 
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26. The unknown number: x 





eo ae clot : 
2, +~+- r five less than two thirds is | three 
2-2 1g >3 of a number 
5 sxe 5e3 
se 2 x-545=345 
PALL 
= £x=8 
aekat 
aa Tl 3Gx}-3-8 
pe eae 
4-11 ; 
e5eo-2 27210. The number is 12. 
meee a1 Lge 1 
27. Let the number be x. 
a) The difference between four times a 
23. —2yx —3y number and three times the sum of the 





“9 42 - 3(-3) number and two. 
4x — 3(x + 2) 
= -2¥16-(-9) 4x —3x—-6 


= -2V16+9 x—6 
= -2125 28. Strategy To find the number of miles 
=c2ae 7 =10 left to drive: » 
eae —Find the number of miles 
eee nae sry sven 
Gon i= agen subtracting the original 
eee pat ar 8 odometer reading (18,325) 
oy +12=8 from the present odometer 
dy +12-12=8-12 reading (18,386). 
Oats A — Subtract the number of 
Oye oa miles already drive from 
2 genie 125. 
he Soluti 18,386 
ion is —2 olution 
The solution is —2. _ 18,325 
25. Strategy To find the monthly difference: 6] 
—Find the difference in 125 
annual expenses between = 61 
the northeast (587) and 64 
south (243). You have 64 mi left to drive. 


— Convert the difference from 
annual to monthly by 
dividing by 12. 


Solution 587-243 = 344 
344 + 12 ~ 28.67 
The monthly difference is 
$28.67. 
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29. Strategy To find the new checking 

balance: 

— Add the deposit (122.35) 
to the checking account 
balance (422.89). 

—Subtract the check 
(279.76) from the new 
checking account balance. 


422.89 

Solution +122.35 
545,24 
545.24 

— 279.76 
265.48 


The new checking account 
balance is $265.48. 


30. Strategy To find the part that remains 
to be completed: 


— Add the amount already 
done +4 : 


— Subtract the amounts 
already done from the 
total job (1). 

] li 
$+4-+p-t 
PUSH: 41). 4. 
Pets 1 aS 


& of the job rernains to be 


Solution 


done. 


To find the number of votes 
cast, multiply the number of 
registered voters (31,281) by 
the fraction of those who voted 


31. Strategy 


31,281-4 = 3h281-2 


= 20, 854 
In the city election 20,854 
votes were cast. 


Solution 
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32. Strategy 


Solution 


33. Strategy 


Solution 
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To find the number of miles 
driven per gallon, divide the 
number of miles driven (402.5) 
by the number of gallons of gas 
used (11.5). 


402.5 — 

ins >> 
The car travels 35 mi on each, 
gallon of gas. 


To find the rpm in third gear, 
write and solve an equation 
using n to represent the rpm in 
third gear. 


Sat Merpm. ole. |2,500 
in third gear 


Zn=2,500 


; Gn)-3 (2,500) 


n= 3,750 
The rpm of the engine is 3,750 
in third gear. 





Section 8.1 


Objective A Exercises, page 741 


3. 


10. 


11. 


12. 


13. 


14. 


15. 


5% = 5¢rg F TOO = 


5% = 5(0.01) = 0.05 


60% = 605 F 190 100 =3 


60% = 60(0.01) = 0.60 


30% = 30645 F 7b = 15 


30% = 30(0.01) = 0.30 


. 90% =90645 Fi00 100 > 


90% = 90(0.01) = 0.90 


= 750(-L 220 - 3 
. 250% = 250(ihy  f60 = 3 


250% = 250(0.01) = 2.50 


¥ 140 27 
. 140% = 14045 tp = 3 


140% = 140(0.01) = 1.40 


, 28% = 8G fo = 25 


28% = 28(0.01) = 0.28 


66% =666 45 F100 . 


66% = 66(0.01) = 0.66 


35% = 356b5 Th = 


35% = 35(0.01) = 0.35 


2% -8(tn 
8% = 8(0.01) = 0.08 


29% =29(45 )- a 
29% = 29(0.01) = 0.29 


83% = 83(0.01) = 0.83 


3% =115 a a Gis)-4 9 


Chapter 8 


286 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
on 


38. 


1 141) 25¢L\1 
125% =123 GF (05 Fs 
S/o Re Bh 2 
374.%= 37445 FB Gh 3 


314% -314 5 kB to 


an 6§ dg) Gn) 4 
se 8 Gly Gla) 
$%=4(5 200 
ofu-nhy Gb) s 
ernerne 
sheo3h Gh) PGbo 


7.3% = 7.3(0.01) = 0.073 
9.1% = 9.1(0.01) = 0.091 
15.8% = 15.8(0.01) = 0.158 
16.7% = 16.7(0.01) = 0.167 
0.3% = 0.3(0.01) = 0.003 

0.9% = 0.9(0.01) 0.009 

121.2% = 121.2(0.01) = 1.212 
18.23% = 18.23(0.01) = 0.1823 
62.14% = 62.14(0.01) = 0.6214 
0.15% = 0.15(0.01) = 0.0015 
8.25% = 8.25(0.01) = 0.0825 


5.05% = 5.05(0.01) = 0.0505 


39. 24% = 245 4 6 


& of the owners would buy a house or car 


with their dog in mind. 

Objective B Exercises, page 472 

40. 0.15 = 0.15(100%) = 15% 

41. 0.37 = 0.37(100%) = 37% 

42. 0.05 = 0.05(100%) = 5% 

43. 0.02 = 0.02(100%) = 2% 

44. 0.175 = 0.175(100%) = 17.5% 

45. 0.125 = 0.125(100%) = 12.5% 

46. 1.15 = 1.15(100%) = 115% 

47. 1.36 = 1.36(100%) = 136% 

48. 0.62 = 0.62(100%) = 62% 

49. 0.96 = 0.96(100%) = 96% 

50. 2.09 = 2.09(100%) = 209% 

51. 0.07 = 0.07(100%) = 7% 


52. $f = 21 (100%) = 54% 


R532 $3) zo 
53. 160 = 160 (100%) = 83% 


R 


54. 5 = shh (100%) = 18.5% 


55. 4=4(100%)~33.3% 


56. Fy = 77 (100%) ~ 45.5% 


— 


57. $=% (100%) ~44.4% 
= 
g 


| 
cooha (ols 


58. (100%) = 87.5% 
59. sy = Fh (100%) = 45% 


60. 1% =2 =3 (100%) = 166.7% 
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61. 24 =3 = 3(100%)=250% 
62. $=4(100%)= 40% 
63. 4=4(100%) ~16.7% 
64, 12-17 (100%) = 34% e 
65. 4£=42 (100%) = 68% 
66. 2=3(100%)=374% 
67. 7 =75 (100%) = 564% 
68. 14-3 =3 (100%) =125% 
69, 23 =41 -21(100%) =2624 % 
70. 12 =42 42 100%)= 1552% 
n. 22 =1 12 (100%) = 2834% 
72. $=42 (100%) = 48% 
73. 35 = 7 100%) = 234% 
74, 3=4(100%)= 428% 
75, %=% (100%) = 228% 
Critical Thinking 8.1, page 472 
16. a. False: 50(200%) = 50(2.00) = 100 


LeU 
b. False: 700% = 5 =5 
c. True 


d. False: 200% = 2 
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Section 8.2 


Objective A Exercises, page 479 


1. Strategy 


Solution 


2. Strategy 


Solution 


3. Strategy 


Solution 


4. Strategy 


Solution 


5. Strategy 


Solution 


To find the amount, solve the 
basic percent equation. 
Percent = 8% = 0.08, 

base = 100, amount = n 


Percent - base = amount 


0.08: 100=n 
8=n 
8% of 100 is 8. 


To find the amount, solve the 
basic percent equation. 
Percent = 16% = 0.16, 
base = 50, amount = 7 


Percent - base = amount 
0.16-50=n 

8=n 

16% of 50 is 8. 


To find the amount, solve the 
basic percent equation. 
Percent = 0.05% = 0.0005, 
base = 150, amount = n. 


Percent - base = amount 
0.0005 - 150=n 

0.075 =n 

0.05% of 150 is 0.075. 


To find the amount, solve the 
basic percent equation. 
Percent = 0.075% = 0.00075, 
base = 625, amount =n 


Percent : base = amount 
0.00075 - 625 =n 
0.46875 =n 

0.075% if 625 is 0.46875. 


To find the amount, solve the 
basic percent equation. 

Percent = n, base = 90, amount 
=15 


Percent - base = amount 
n:90=15 


Pee “4 
r= 90 =0.16 3 
n= 164% 

1548 164% of 90. 


6. Strategy 


Solution 


7. Strategy 


Solution 


8. Strategy 


Solution 


9. Strategy 


Solution 


10. Strategy 


Solution 


To find the percent, solve the 
basic percent equation. 

Percent = n, base = 60, amount 
= 24 


Percent : base = amount 
n:60=24 
ee 
n= 60 =0.4 
n= 40% 
24 is 40% of 60. 


To find the percent, solve the 
basic percent equation. 
Percent = n, base = 16, amount 


=Q 


Percent - base = amount 
n: 16=6 


n=37.5% 


To find the percent, solve the 
basic percent equation. 

Percent = n, base = 24, amount 
= 18 


Percent - base = amount 
n:24=18 
aE 
=74 =) 75 
n= 75% 
18 is 75% of 24. 


To find the base, solve the 
basic percent equation. 
Percent = 10% = 0.10, 
base = n, amount = 10 


Percent - base = amount 
0.10-n=10 


em 
0.10 

n= 100 

10 is 10% of 100. 


To find the base, solve the 
basic percent equation. 
Percent = 37% = 0.37, 
base = n, amount = 37 


Percent - base = amount 
0.37 -n=37 


eS EP 
0.37 . 

n= 100 

37 is 37% of 100. 
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11. Strategy 


Solution 


12. Strategy 


Solution 


13. Strategy 


Solution 


14, Strategy 


Solution 


15. Strategy 


Solution 
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To find the base, solve the 
basic percent equation. 
Percent = 2.5% = 0.025, 
base = n, amount = 30 


Percent - base = amount 
0.025 -n=30 


yeni 
0.025 

n= 1,200 

2.5% of 1,200 is 30. 


To find the base, solve the 
basic percent equation. 
Percent = 10.4% = 0.104, 
base = n, amount = 52 


Percent - base = amount 
0.104 -n=52 


peas 
0.104 

n= 500 

10.4% of 500 is 52. 


To find the amount, solve the 
basic percent equation. 
Percent = 10.7% = 0.107, base 
= 485, amount =n 


Percent - base = amount 
0.107 -485=n 
51.895=n 

10.7% of 485 is 51.895. 


To find the amount, solve the 
basic percent equation. 
Percent = 12.8% = 0.128, base 
= 625, amount =n 


Percent - base = amount 
0.128 -625=n 
80 =n 

12.8% of 625 is 80. 


To find the amount, solve the 
basic percent equation. 
Percent = 80% = 0.80, 

base = 16.25, amount = n 


Percent - base = amount 
0.80 - 16.25=n 

13 =n 

80% of 16.25 is 13. 


16. 


17, 


18. 


19. 


20. 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 
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To find the amount, solve the 
basic percent equation. 
Percent = 26% = 0.26, 

base = 19.5, amount =n 


Percent - base = amount 
0.26-19.5=n 

5.07 =n 

26% of 19.25 is 5.07. 


To find the percent, solve the 
basic percent equation. 
Percent = n, base = 2,000, 
amount = 54 


Percent - base = amount 
n- 2,000 = 54 


geet. 
in 2. 000 =0.027 


n=2.1% 
54 is 2.7% of 2,000. 


To find the percent, solve the 
basic percent equation. 
Percent = n, base = 2,500, 
amount = 8 


Percent - base = amount 
n- 2,500 = 8 


ee 
n= 2 500 — 0.0032 


n= 0.32% 
8 is 0.32% of 2,500. 


To find the percent, solve the 
basic percent equation. 
Percent = n, base = 4.1, 
amount = 16.4 


Percent - base = amount 
n:4.1= 16.4 

164 
eae 
n= 400% 
16.4 is 400% of 4.1. 


To find the percent, solve the 
basic percent equation. 

Percent = n, base = 50, amount 
= 5.3 


Percent - base = amount 
n:50=5.3 

Ene 
n="5o 0.106 


n= 10.6% 
5.3 is 10.6% of 50. » 


290 


21. 


22. 


Chapter 8: Percent 


Strategy To find the percent, solve the 
basic percent equation. 
Percent = 240% = 2.40, 
base = n, amount = 18 


Solution Percent - base = amount 
2.40 -n=18 


nl Bi 
2.40 

n=7.5 

18 is 240% of 7.5. 


Strategy To find the percent, solve the 
basic percent equation. 
Percent = 320% = 3.20, 
base = n, amount = 24 


Solution Percent - base = amount 
3.20 -n=24 


ely 
3.20 

n=7.5 

24 is 320% of 7.5. 


Objective B Exercises, pages 479-480 


23. 


24. 


25. 


Percent = 26, base = 250, amount = n 


percent amount 
100 ~ base 
BZ0u = It” 
100 = 250 
26 -250=100-n 
6,500 = 100n 
65=n 
26% of 250 is 65. 
Percent = 18, base = 150, amount = 7 
percent _ 
100 ~ base 
OLS ect 
100 ~ 150 
18-150=100-n 
2,700 = 100n 
27=n 
18% of 150 is 27. 
Percent = n, base = 148, amount = 37 
percent _ 
100 ~ base 
See 
100 148 
n: 148 = 100-37 
148n = 3,700 
oe 3,700 
148 
n=25 
37 is 25% of 148. 


26. Percent =n, base = 150, amount = 33 

percent im amount 

100 ~ base 

eas 

100 ~ 150 
n- 150 = 3,300 
150n = 3,300 
yee 3,300 

150 
n=22 
33 is 22% of 150. 


27. Percent = 68, base = n, amount = 51 


percent _ 
~ base 
ae “ 
100 “ 
68 -n= 100: 51 
68n = 5,100 
_ 5,100 

Gas 

n=75 


68% of 75 is 51. 


28. Percent = 84, base = n, amount = 126 
percent 3 amount 
100 ~ base 
84 _ 126 
100 n 
84-n=100- 126 
84n = way 


> 


n= 150 
126 is 84% of 150. 


29. Percent = n, base = 344, amount = 43 


percent im 
100 ~ base 


eegite 
100 ~ 344 
n+ 344= 100 - 43 
344n = 4,300 
te! 4,300 
344 
n=72.5 
43 is 12.5% of 344. 
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30. Percent = n, base = 50, amount = 750 


percent _— amount 
100 ~ base 


ri 0 
100° =50 
n+ 50= 100-750 
50n = 75,000 
7 - 25,000 
50 
n= 1,500 
750 is 1,500% of 50. 


31. Percent = 20.5, base = n, amount = 82 


percent Pan amount 
100 ~ base 


20.5 _ 82 

100 “in 
20.5 -n=100- 82 
20.5n = 8,200 

fees 8,200 

20.5 

n= 400 

82 is 20.5% of 400. 


32. Percent = 2.4, base = n, amount = 21 
percent a amount 
100 ~ base 
a4. a1 
1007 n 
2.4:n= 100-21 
2.4n = 2,100 


3 


n= 875 
21 is 2.4% of 875. . 


33. Percent = 6.5, base = 300, amount = n 


percent _ amount 
100 ~ base 


ee ie 

100 ~ 300 

6.5 - 300 = 100-7 
1,950 = 100n 
19.5=n 

19.5 is 6.5% of 300. 


34. Percent = 96, base = 75, amount =n 


ercent _ amount 
100 ~ base 


aoa: 
100 75 


96 -75=100-n 
7,200 = 100n 
72=nNn 

72 is 96% of 75. 


I ok 
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35. 


36. 


37. 


38. 


39. 
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Percent = n, base = 50, amount = 7.4 
perce: t _ amount 

100 ~ base 
Spee 
100~ 50 
n:50= 100: 7.4 
50n 740” 

ene 14.8 


7.4 is 14.8% of 50. 


Percent = n, base = 1,500, amount = 693 


percent _ amount 
100 ~ base 


ons 26934 
100 ~ 1,500 
n- 1,500 = 100 - 693 
1,500n = 69,300 
_ 69,300 _ 
n ="T, 500° =46.2 


693 is 46.2% of 1,500. 


Percent = 50.5, base = 124, amount = n 
percent amount 
~ pase 


20.5. ne 
100 —124 
50.5: 124=100-n 
6,262 = 100n 
62.62 =n 
62.62 is 50.5% of 124. 


Percent = 87.4, base = 225, amount =n 


percent amount 
100 ~ base 


87.4 __n_ 

100 = 225 
87.4-225=100-n 
19,665 = 100n 
196.65=n 
196.65 is 87.4% of 225. 


Percent = 120, base = n, amount = 6 
ercent 


100 ~ base 
120 _ 6 

100 n 
120-n=100-6 
120n = 600 

n — 000 

120 
n=5 


120% of 5 is 6. 
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40. Percent = 175, base = n, amount = 14 Objective C Exercises, pages 480-482 
ercent 
100. base 45. Strategy _ To find the life of the brakes, 
eel use the basic percent equation. 
100° 71 Percent = 12% = 0.12, 
175:n= 100: 14 base = n, amount = 6,000 
175n = 1,400 
1.400 Soluticn Percent - base = amount 
ail 0.12 -n = 6,000 
n=8 _ 6,000 
175% of 8 is 14. eB, Le 
n= 50,000 
41. Percent = 250, base = 18, amount = 7 The estimated life of the 
percent _ amount brakes is 50,000 mi. 
100 ~ base 
202" 7: 46. Strategy  To,find the amount collected, 
100 ~ 18 use the basic percent equation. 
250-18=100-n Percent = 12% = 0.12, 
4,500 = 100n base = n, amount = 2,940 
45=n 
250% of 18 is 45. Solution Percent - base = amount 
0.12 -n=2,940 
42. Percent = 325, base = 4.4, amount =n _ 2,940 
percent amount On ee 
100 ~ base n= 24,500 
eos n The charity organization 
L00"~ 4.4 collected $24,500. 
325:4.4=100-n 
1,430 = 100n 47. Strategy To find the amount deducted, 
14.3 =n use the basic percent equation. 
325% of 4.4 is 14.3. Percent = 18% = 0.18, 
base = 2,240, amount = n 
43. Percent = n, base = 29, amount = 87 
percent amount Solution Percent - base = amount 
100 ~ base 0.18 - 2,240 =n 
eee 403.20 =n 
100 ~ 29 $403.20 was deducted for 
n- 29 = 100 - 87 income taxes. 
29n = 8,700 
ne 8,700 48. Strategy To find the percent, use the 
29 basic percent equation. 
n= 300 Percent = n, base = 94.4, 
87 is 300% of 29. amount = 91.4 
44. Percent = n, base = 38, amount = 95 Solution Percent - base = amount 
percent amount n:94.4=91.4 
100 ~ base _ 91.4 
Pye OS yw 
100 38 n~ 0.968 = 96.8% 
n+ 38= 100-95 The perihelion is 96.8% of the 
38n = 9,500 aphelion. 
ps 9,500 
38 
n= 250 
95 is 250% of 38. * 
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49. Strategy 


Solution 


50. Strategy 


Solution 


51. Strategy 


Solution 


52. Strategy 


Solution 
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To find the percent of false 
alarms, use the basic percent 
equation. 

Percent = n, base = 200, 
amount = 24 


Percent - base = amount 
n- 200 = 24 


Oe200 

n=0.12 = 12% 

The fire department received 
12% false alarms. 


To find the percent, use the 
basic percent equation. 
Percent = n, base = 1,200,000, 
amount = 900,000 


Percent - base = amount 
n- 1,200,000 = 900,000 

_ 900,000 

~ 1,200,000 
n= 0.75 = 75% 
The increase is 75% of the 
2000 population. 


To find the percent, use the 
basic percent equation. 
Percent = n, base = 651,700, 
amount = 948,300 


Percent : base = amount 
n+ 651,700 = 948,300 
= 948,300 
~ 651,700 
nz 1.455 = 145.5% 
The increase is 145.5% of the 
2000 population. 





To find the profit, use the basic 
percent equation. 


Percent =164%=4, * 
base = 24,000, amount = 7 


Percent - base = amount 
4.24,000=n 


4,000 =n 
The expected profit is $4,000. 


53. Strategy 


Solution 


54. Strategy 


Solution 


55. Strategy 


Solution 


- 56. Strategy 


Solution 
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To find the number of pounds 
of turkey, use the basic percent 
equation. 

Percent = 18.6% = 0.186, 

base = n, amount = 1,300,000 


Percent - base = amount 
0.186n = 1,300,000 

_ 1,300,000 £ 

0.186 

n = 7,000,000 
The U.S. total turkey 
production was 7 million 
pounds. 


To find the cost, use the basic 
percent equation. 

Percent = 64% = 0.64, 

base = n, amount = 18,000 


Percent - base = amount 
0.64 - n= 18,000 
ae 18,000 
0.64 
n= 28,125 
The cost of a new mobile home 
is $28,125. 


To find the tax credit, use the 
basic percent equation. 
Percent = 15% = 0.15, 

base = 85,000, amount = n 


Percent - base = amount 
0.15 - 85,000 =n 

12,750 =n 

The farmer received $12,750 
in tax credits. 


To find the down payment as a 
percent of the selling price, use 
the basic percent equation. 
Percent = n, base = 8,900, 
amount = 1,780 


Percent - base = amount 
n- 8,900 = 1,780 
1,780 
”=8,900 
n=0.2=20% 
The down payment is 20% of 
the selling price. 
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57. 


58. 


59. 


60. 


61. 
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Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


To find the number of grams, use the basic percent equation. 
Percent = 0.05% = 0.0005, base = 30, amount = 7 


Percent - base = amount 

0.0005(30) =n 

0.015 =n 

There are 0.015 g of the ingredient in a 30-gram tube. 


To find the number, use the basic percent equation. 
Percent = 7% = 0.07, base = 335,000,000,000, amount = n 


Percent - base = amount 

0.07(335,000,000,000) = 

23,450,000,000 = n 

The amount that came from the federal government is $23,450,000,000. 
To find the percent, use the basic percent equation. 

Percent = n, base = 8,000, amount = 870,000 


Percent - base = amount 

n- 8,000 = 870,000 
870,000 

2=F 000 


n= 108.75 = 10,875% 
The sun’s diameter is 10,875% of Earth’s diameter. 


To find the percent, use the basic percent equation. 
Add all the costs to find the base. 
Percent = n, base = (total), amount = 4,020 


1,400 +1,070 + 1,220 + 2,960 + 3,930 + 4,020 = 14,600 
Percent - base = amount 
n- 14,600 = 4,020 
4,020 
n=——— 
14,600 
nx 0.275 = 27.5% 
Of the total cost, 27.5% is spent on food. 


—To find the number of boards tested, use the basic percent equation. 
Percent = 0.7% = 0.007, base = n, amount = 56 

—>To find the boards not defective, subtract 56 from the total number of boards 
tested. 


Percent : base = amount 

0.007 -n=56 
eh 

eamnte eo 


8,000 — 56 = 7,944 
8,000 computer boards were tested. 
7,944 of the boards were not defective. 
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62. Strategy To find the percent, use the basic percent equation. 
Percent = n, base = 5, amount = 1.1 


Solution Percent - base = amount 
n-5=1.1 
iis] 
35 


nx 0.22 =22% 
Direct loss to ranchers was 22% of the total losses. a 


63. Strategy To determine which percent of homicides in which guns were used was lower: 

— Find the 1992 percent. Use the basic percent equation. 
Percent = n, base = the total number of homicides (22,716), amount = the 
number of firearm homicides (15,489). 

—>Find the 1994 percent. Use the basic percent equation. 
Percent = n, base = the total number of homicides (22,084), amount = the 
number of firearm homicides (15,463). 

— Compare the two percents. 


Solution —_ Percent - base = amount 
n+ 22,716 = 15,489 
n = 0.682 = 68.2% (1992 percent) 
Percent - base = amount 
n+ 22,084 = 15,463 
n = 0.700 = 70.0% (1994 percent) 
68.2% < 70.0% 
In 1992 the percent of homicides using guns was lower. 


64. Strategy To determine which percent of homicides in which guns were used was higher: 

—Find the 1996 percent. Use the basic percent equation. 
Percent = n, base = the total number of homicides (16,976), amount = the 
number of firearm homicides (11,453). 

— Find the 1998 percent. Use the basic percent equation. 
Percent = n, base = the total number of homicides (14,088), amount = the 
number of firearm homicides (9,143). 

—>Compare the two percents. 


Solution _ Percent - base = amount 
n- 16,976 = 11,453 
n = 0.675 = 67.5% (1996 percent) 
Percent - base = amount 
n- 14,088 = 9.143 
n= 0.649 = 64.9% (1998 percent) 
67.5% > 64.9% 
In 1996 the percent of homicides using guns was higher. 
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Critical Thinking 8.2, page 482 


65. 


66. 


67. 


Answers will vary. 
Find 10% of 100. 0.10 - 100 = 10 
100 —10 = 90 
Now find 10% of the result 0.10 -90=9 
90-9 =81 
Find 20% of 100. 0.20 - 100 = 20 
100 — 20 = 80 


No, the results of taking two consecutive 10% discounts or one 20% discount is not the same. The 20% 
discount was on the total of 100. The second 10% discount applied only to 90, not 100, thus the 
difference in results. 


Increase 100 by 10% 100 + 0.10(100) = 100 + 10 = 110 

Now decrease 110 by 10% 110 —0.10(110) = 110-11 =99 : oe 

No, the new number is not the original number. The 10% increase applied to the number 100, while 
the decrease in 10% applied to 110, thus the decrease was greater than the increase. 


For example, consider an initial salary of $20,000 and raises of 5%, 6%, and 7%. 
Raise after Year 1: 5%(20,000) = 0.05(20,000) = 1,000 
Salary after Year 1: 20,000 + 1,000 = 21,000 


Raise after Year 2: 6%(21,000) = 0.06(21,000) = 1,260 
Salary after Year 2: 21,000 + 1,260 = 22,260 


Raise after Year 3: 7%(22,260) = 0.07(22,260) = 1,558.20 
Salary after Year 3: 22,260 + 1,558.20 = 23,818.20 


For an initial salary of $20,000 and raises of 6% each year, 
Raise after Year 1: 6%(20,000) = 0.06(20,000) = 1,200 
Salary after Year 1: 20,000 + 1,200 = 21,200 


Raise after Year 2: 6%(21,200) = 0.06(21,200) = 1,272 
Salary after Year 2: 21,200 + 1,272 = 22,472 


Raise after Year 3: 6%(22,472) = 0.06(22,472) = 1,348.32 
Salary after Year 3: 22,472 + 1,348.32 = 23,820.32 


23,818.20 < 23,820.32 


The raises of 5%, 6%, and 7% result in a lower salary than raises of 6% each year. 
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Section 8.3 
Objective A Exercises, page 485 


1. Strategy To find percent increase: 
—>Find the increase in 
the number of stores. 
— Use the basic percent 
equation. Percent = n, 
base = 420, 
amount = amount of 
increase 


914 — 420 = 494 
Percent : base = amount 
n- 420 = 494 
494 
n=— 
420 
n= 1.176 = 117.6% 
The percent increase in the 
number of stores is 117.6%. 


Solution 


To find the percent increase: 

—Find the increase in the 
number of events. 

— Use the basic percent 
equation. 
Percent = n, base = 14, 
amount = amount of 
increase 


78 —14=64 
Percent - base = amount 
n:14=64 

_ 64. 

14 

n= 4,571 = 457.1% 
The percent increase in the 
number of events is.457.1%. 


2. Strategy 


Solution 


To find the percent increase: 

—Find the increase in the 
number of women 

— Use the basic percent 
equation. 
Percent = n, base = 3.8, 
amount = amount of 
increase 


5.2 —3.8 = 1.4 
Percent - base = amount 
n:3.8=1.4 
1.4 
n=— 
3.8 
; n= 0.368 = 36.8% 
The percent increase is 36.8%. 


3. Strategy 


Solution 
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4. Strategy 


Solution 


5. Strategy 


Solution 


6. Strategy 


Solution 
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To find the percent increase: 
—Find the increase in the 
number of books published. 
— Use the basic percent 
equation. Percent = n, 
base = 2,437,000, 
amount = amount of 


increase 
& 


2,500,000 —2,437,000 =63,000 
Percent - base = amount 
n- 2,437,000 = 63,000 

_ 63,000 

~ 2,437,000 
n= 0.026 = 2.6% 
The percent increase in the 
number of books published is 
2.6%. 


To find the percent increase: 

—Find the increase in the 
number of millionaire 
households. 

— Use the basic percent 
equation. Percent = n, 
base = 350,000, 
amount = amount of 
increase 


5,600,000—350,000=5,250,000 
Percent - base = amount 
n+ 350,000 = 5,250,000 

_ 5,250,000 

350,000 

n= 15=1,500% 
The percent increase in the 
number of millionaire 
households is 1,500%. 


To find the percent increase: 

—»Find the increase in the 
amount of time. 

— Use the basic percent 
equation. Percent = n, 
base = 4.4, 
amount = amount of 
increase 


7.6 —4.4 =3.2 
Percent - base = amount 
n-44=3,2 
~ oe, 
44 
n= 0.727 = 72.7% 
The percent increase is 72.7%. 
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7. Strategy 


To find the 2-year period when the 
percent increase is the greatest, find 
the percent increase for all 2-year 
periods and compare. 


To find the 2-year period when the 
percent increase is the lowest, find the 
percent increase for all 2-year periods 
and compare. 


To determine the type of increase, 
compare each of the increases. 


Solution 


10.4 -9.6 = 0.8 
Percent : base = amount 
n: 9.6 =0.8 
es 
9.6 

nx 0.083 = 8.3% 
11-— 10.4 =0.6 
Percent : base = amount 
n- 10.4=0.6 

0.6 
nra=— 

10.4 
nx 0.058 = 5.8% 2000-2002 
11.2-—11=0.2 
Percent - base = amount 
n° 11=0.2 

0.2 
n=— 

11 
nx 0.0181 = 1.81% 2002-2004 
11.4-—11.2=0.2 
Percent - base = amount 
n-11.2=0.2 

0.2 
n=— 

Te2 
nx 0.0179 = 1.79% 2004-2006 
8.3% > 5.8% > 1.81% > 1.79% 
The greatest percent increase was in 
1998-2000. 


1.79% < 1.81% < 5.8% < 8.3% 
The lowest percent increase was in 
2004-2006. 


8.3% > 5.8% > 1.81% > 1.79% 
The growth in telecommuting, 
increases more slowly. 


n 


1998-2000 


Objective B Exercises, pages 485—486 


8. Strategy 


Solution 


9. Strategy 


Solution 


10. Strategy 


Solution 


To find the percent decrease in 
the food budget, use the basic 
percent equation. 

Percent = n, base = 320, 
amount = 50 


Percent - base = amount 
n- 320=50 


ee 
320 
n= 0.156 = 15.6% 
The food budget is decreased 
by 15.6%. 


To find thé percent decrease, 
use the basic percent equation. 
Percent = n, base = 394, 
amount = 26 


Percent - base = amount 


n: 394 = 26 
ni BegGOT 
394 


n= 0.066 = 6.6% 
The percent decrease is 6.6%. 


To find the percent decrease in 
time, use the basic percent 
equation. 

Percent = n, base = 8, 

amount = the decrease in 
cleaning time 


8-—5=3 

Percent - base = amount 
n: Fe 3 

n= 8 

n= 0.375 = 37.5% 


The time for cleaning decreased 
by 37.5%. 
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11. Strategy 


Solution 


12. Strategy 


Solution 


13. Strategy 


Solution 
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To find the decrease in average 

time waiting: 

—Find the decrease in time. 

— Use the basic percent 
equation to find the 
percent decrease in time 
waiting. 
Percent = n, base = 3.8 
amount = decrease in time 


3.8 —2.5 = 1.3 
Percent - base = amount 
n:3.8=1.3 


era *3 
= BQ 
nz 0.3421 


' nx 34.2% 


The time waiting decreased 
approximately 34.2%. 


To find the decrease in 

personnel: 

—Find the decrease in 
personnel. 

— Use the basic percent 
equation to find the 
percent decrease in 
personnel. Percent = n, 
base = 54,246, amount = 
decrease in personnel. 


54,246 — 36,940 = 17,306 
Percent - base = amount 
n+ 54,246 = 17,306 
a2 17,306 

~ 54,246 
nx 0.319 = 31.9% 
The number of personnel 
killed decreased approximately 
31.9%. 


To find the value after 1 year: 
—Find the decrease in 
value by using the basic 
percent equation. 
Percent = 30% = 0.30, 
base = 21,900, amount = n 
— Subtract the decrease in 
value from 21,900. 





Percent - base = amount 

0.30 - 21,900 =n 

6,570 =n 

21,900 — 6,570 = 15,330 

The value of the car after 1 year 
is $15,330. 


14. 


15. 


Strategy 


Solution 


Strategy 


Solution 
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To find the average bill: 

— Find the decrease in 
expense by using the basic 
percent equation. 

Percent = 22% = 0.22, 
base = 92, amount =n 

— Subtract the decrease in 
expenses from 92. 


Percent - base = amount 
0.22:92=n 

20.24=n 

92 — 20.24 = 71.76 

The average bill for gas is now 
$71.76. 


To find the branch in which the 
percent decrease was the 
greatest, find the percent 
decrease for all military 
branches and compare: 


751 — 480 = 271 
Percent - base = amount 
n: 751 =271 

271 
n=— 

751 
nx 0.361 = 36.1% Army 
583 — 372 = 211 
Percent : base = amount 
n: 583 =211 

211 
n=— 

583 
n= 0.362 = 36.2% Navy 
539 — 361 = 178 
Percent : base = amount 
n: 539 = 178 

178 
n= — 

539 


n= 0.330 = 33.0% Air Force 
197 — 172 = 25 
Percent - base = amount 


n°197=25 
25 

n=— 
197 


n= 0.127 = 12.7% Marines 
36.2% > 36.1%> 33.0%> 12.7% 
The Navy had the greatest 
decrease of personnel at 36.2%. 
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Critical Thinking 8.3, page 486 


16. The order in which the coupons are applied to the purchase will not affect the purchase price. By 


multiplying the percents times the purchase price, and by the Commutative and Associative Properties 
of Multiplication, we can multiply factors in any order and the product will be the same. 


17. A 30% discount reduces the price 3,000:- 0.30 = 900 
by $900 3,000 — 900 = 2,100 
A further discount of 10% reduces 2,100 - 0.10 = 210 
the price by $210. The total discount 2,100 — 210 = 1,890 
is $1,110. 
The sale price after the two discounts is $1,890. 
A single discount of 40% reduces the 3,000 - 0.40 = 1,200 
price to $1,800. 3,000 — 1,200 = 1,800 
By comparing the sale prices, the 40% discount is $90 greater than the successive discounts of 30% 
and 10%. 
The equivalent discount of the successive 1,110 _ 0.37 
discounts is 37%. 3,000 ~ 
Section 8.4 3. Strategy To find the markup rate: 
— Solve the formula 
Objective A Exercises, page 491 M=S-—C for M. 
S = 156.80, C = 98 
1. Strategy To find the markup, solve the ->Solvethe formula 


formula M=r- C for M. corer 
= 55%, C= 110 M=r-:C forr. 
Solution M=S-C 


Boat cs Sh eckee M= 156.80 — 98 
ifs 60.50 M= 58.80 
: =r ou 
The markup on the cost is 2 
$60.50. 58.80 =r- 98 
58.80 _ : 
2. Strategy To find the markup, solve the 98 
formula 0.60 =r 
Aye tor A, The markup rate on the cost is 
r= 30%, C= 315 oe 
Solution wise rer 4. Strategy To find the markup rate: 
M= 0.30: 315 —Solve the formula 
M= 94.50 M=S-—C for M. 
The markup on the cost is S= 630, C = 360 
$94.50. — Solve the formula 
M=r-C forr. 
Solution M=S-C 
M = 630 — 360 
M= 270 
MPT Oe 
270 = r- 360 
270 a 
360 
0.75 =F 
The markup rate on the cost is 
75%. 


* 
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5. Strategy 


Solution 


6. Strategy 


Solution 


7. Strategy 


Solution 


To find the markup rate: 

—Solve the formula 
M=S-—C for M. 
S = 520, C = 360 

— Solve the formula 
M=r-C for r. 


M=S-C 
M = 520 — 360 
M= 160 
M=r-C 
160 =r- 360 


160 _ 
360 

0.4444 =r 

The markup rate on the cost is 
approximately 44.4%. 


To find the markup rate: 

—Solve the formula 
M=S-—C for M. 
S = 479, C = 320 

— Solve the formula 
M=r-:C forr. 


M=S=C 
M = 479 — 320 
M= 159 
M=r-:C 
159 =r: 320 


159_, 
320 

0.4969 =r 

The markup rate on the cost is 
approximately 49.7%. 


To find the selling price, solve 
the formula 

S=(1+7)C for S. 

r=25%, C= 1,750 © 


S=(1+7C 

S=(1 + 0.25) - 1,750 
S=1725""1,750 

S = 2,187.50 

The selling price of the 
computer is $2,187.50. 
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8. Strategy 


Solution 


9. Strategy 


Solution 


10. Strategy 


Solution 
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To find the selling price, solve 
the formula 

S=(1 +7) for S. 

r= 125%, C = 7.60 


S=(1+7)C 

S=(1 + 1.25) - 7.60 
S2725,"97.00 

S = 17.10 

The selling price of the 
strawberries is $17.10. 


Ca 


To find the selling price, solve 
the formula 

S=(1 +7) for S. 

r= 75%, C =47 


S=(1+nC 

S=(1 + 0.75) - 47 
S=1.75 - 47 

S = 82.25 

The selling price of the 
sneakers is $82.25. 


To find the selling price, solve 
the formula 

S=(1 +7) for S. 

r= 58%, C = 225 


S=(1+nC 

S= (1 + 0.58) - 225 

S= 1.58 - 225 

S = 355.50 

The selling price of the leather 
jacket is $355.50. 


Objective B Exercises, pages 491-492 


11. Strategy 


Solution 


12. Strategy 


Solution 


To find the markdown, solve 
the formula 

M=R-S for M. 

R= 460, S = 350 


M=R-S 

M= 460 — 350 
M=110 

The markdown is $110. 


To find the markdown, solve 
the formula 

M=R-S for M. 

R=179, S= 119 


M=R-S 

M= 179-119 

M= 60 

The markdown is $60. 


302 Chapter 8: Percent 


13. Strategy 


Solution 


14. Strategy 


Solution 


15. Strategy 


Solution 


To find the markdown rate: 

—»Solve the formula 
M=R-S for M. 
R= 1,295, S=995 

— Solve the formula 
M=r-:Rforr. 


M=R-S 

M= 1,295 — 995 
M= 300 
M=r-R 

300 =r- 1,295 


300. _, 

1,295 

0.2317 =r 

The discount rate is 
approximately 23.2%. 


To find the markdown rate: 

—Solve the formula 
M=R-S for M. 
R= 495, S = 380 

—Solve the formula 
M=r-Rforr. 


M=R-S 
M= 495 — 380 


0.2323 =r 
The discount rate is 
approximately 23.2%. 


To find the discount rate: 

— Solve the formula 
M=R-S for M. 
R= 325, S = 201.50 

— Solve the formula 
M=r-R forr. 


M=R-S 
M = 325 — 201.50 
M= 123.50 
M=r-:R 
123.50 =r: 325 
LZ3. OU os 

vicky 
0.38 =r 
The discount rate is 38%. 


16. Strategy 


Solution 


17. Strategy 


Solution 


18. Strategy 


Solution 


19. Strategy 


Solution 


To find the discount rate: 
—Solve the formula 
M=R-S for M. 
R= 178, S= 103.24 
—Solve the formula 
Me=r-Rforr. 


M=R-S 

M= 178 — 103.24 
M= 74.76 
M=r-R 

74.76 =r-178 


74,76 _, 
178 
0.42 =r 
The discount.rate is 42%. 


To find the sale price, solve the 
formula 

S=(1—-7)R for S. 

r= 30%, R= 1,995 


S=(1-OR . 

S= (1 —0.30) - 1,995 
S=0.70- 1,995 

S = 1,396.50 

The sale price is $1,396.50 


To find the sale price, solve the 
formula 

S=(1—r)R for S. 

r= 45%, R= 1,600 


S=(1-/R 
S=(1—0.45) - 1,600 
S = 0.55 - 1,600 

S = 880 

The sale price is $880. 


To find the sale price, solve the 
formula 

S=(1-P)R for S. 

r= 40%, R= 42 


S=(1-y)R 

S = (1 —0.40) - 42 

S= 0.60 - 42 

S= 25.20 

The sale price is $25.20. 
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20. Strategy To find the sale price, solve the 
formula 

S=(1—-/7)R for S. 

r=55%, R= 415 

Solution S=(1-/)R 

S= (1 —0.55) + 415 

S= 0.45 - 415 

S= 186.75 

The sale price is $186.75. 


21. Strategy To find the regular price, solve 
the formula 

S(i —r)R for R. 

r= 40%, S= 180 

Solution S=(1-r)R 

180 = (1-—0.40)-R 
180 = 0.60R 


180 _ 

0.60 

300=R 

The regular price is $300. 


Critical Thinking 8.4, page 492 


22. Strategy 


Solution 


23.. Strategy 


Solution 


Section 8.4 303 


To find the regular price, solve 
the formula 

S(1 —r)R for R. 

r=22%, S= 65 


S=(1-/R 

65 =(1-0.22)-R 

65 =0.78R . 
65 


0.78 — 

83.33=R 

The regular price is 
approximately $83.33. 


To find the regular price, solve 
the formula 

SC —Y)R for R. 

r= 35%, S= 80 


S=(1-/)R 
80 =(1—0.35)-R 
80 = 0.65R 


65 = 

123.08=R 

The regular price is 
approximately $123.08. 


To find the percent discount, use the basic percent equation. 


24. Strategy 
Percent = n, base = 3.89, amount = 2(25¢) = 50¢ = 0.50 
Solution —_ Percent - base = amount 
n- 3.89 = 0.50 
on s0 
3.89 


n= 0.129 = 12.9% 
The percent discount is 12.9%. 


25. The sale price after a 20% discount 


S= (1 —0.20)5,500 


0.28 


is $4,400. = 4,400 

Another 10% discount would give a S= (1 —0.10)4,400 

sale price of $3,960. = 3,960 

A single discount of 30% would give a S = (1 — 0.30)5,500 

sale price of $3,850. = 3,850 

Thus a 30% discount is not equivalent to the successive discounts of 20% and 10%. 
The total amount of the successive discounts is 1,540 = 

5,500 — 3,960 = 1,540. The single discount 5,500 


equivalent is 28%. 
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Section 8.5 


Objective A Exercises, pages 495-496 


3. a. J=Prt 
1 month: J = 5,000-0.06-— = $25 
2 month: J= 5,000-0.06- = $50 
3 month: J= 5,000-0.06-—>- = $75 
12 
4 month: J = 5,000-0.06-— = $100 
5 month: J = 5,000-0.06- = $125 
b. $150 
ce. $175 
d. $200 
e. $225 
4. a. To calculate the interest for a 7-month 


loan, multiply the interest due on a one 
month loan by 7. 


b. Ifthe time period is doubled, then the 
simple interest due is doubled, or 2 
times larger. 


5. Strategy 


Solution 


To find the simple interest, 
solve the simple interest 
formula J = Prt for I. 


ae 

P= 15,000, '= 355, 

r= 0.074 

La Prt 

I =15,000(0.074 — 
365 


I= 273.65 
The interest on the loan is 
$273.65. 


6. Strategy 


Solution 


7. Strategy 


Solution 


8. Strategy 


Solution 


9. Strategy 


Solution 


To find the simple interest, 
solve the simple interest 
formula J = Prt for I. 

a. 75 
P= 7,500, ° ~ 365 » 
r= 0.095 


I= Prt 
75 
I =(7,500 0.095} —— 
( X (3) 


I= 146.40 
The interest on the loan is 
$146.40.. « 


To find the simple interest, 
solve the simple interest 
formula J = Prt for J. 


? 
P = 100,000, ‘==> 


12’ 
r=0.09 

i= Pr 

I=(1 00,000}0.09] =) 
I= 6,750 


The interest on the loan is 
$6,750. 


To find the simple interest, 
solve the simple interest 
formula J = Prt for I. 


8 
P = 50,000, § => 


12° 
r= 0.095 

i= Prt 

I= (s0,000}0.095{ 5.) 
1= 3,166.67 


The interest on the loan is 
$3,166.67. 


To find the simple interest, 
solve the simple interest 
formula J= Prt for J. 

Pe 250: 

rt = 0.016 (rate per month) 


l=Prt 

I= (1,250)(0.016) 

I=20 

The interest owed to VISA is 
$20. 
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10. Strategy 


Solution 


11. Strategy 


Solution 


12. Strategy 


Solution 


13. Strategy 


Solution 


To find the simple interest, 
solve the simple interest 
formula J = Prt for I. 

P= 800, 

rt = 0.02 (rate per month) 


I= Prt 

I= (800)(0.02) 

I=16 

The interest owed to the credit 
union is $16. 


14. Strategy 


Solution 


To find the simple interest, 
solve the simple interest 
formula J = Prt for I. 

P= 8,000, t= 2, 

r=0.09 


r= Pri 

I= (8,000)(0.09)(2) 

I= 1,440 

The interest on the 2-year loan 
is $1,440. 


15. 3 Strategy 


To find the simple interest, 
solve the interest formula 
I= Prt for I. 


P= 1,500, (p= 15 ; Solution 


r= 0.075 
I= Prt 


Is (,s00y0.075{ =) 


I= 168.75 
The interest on the loan is 
$168.75. 


To find the maturity value: 
—Solve the formula J = Prt 
for I. 
P = 150,000, r = 0.095, ¢ = 1 
— Use the formula for the 
maturity value of a simple 
interest loan, M= P + J. 


16. Strategy 


I= Prt 

= 150,000(0.095)(1) 

I= 14,250 

M=P.+1 

M= 150,000 + 14,250 

M = 164,250 

The maturity value is $164,250. 


Solution 
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To find the maturity value: 

— Solve the formula J = Prt 
for I. 
P=25,000, r = 0.082, t= 1 

— Use the formula for the 
maturity value of a simple 
interest loan, M= P + J. 


l= Prt 

I= 25,000(0.082)(1) 

I= 2,050 

M=P+I 

M= 25,000 + 2,050 

M= 27,050 

The maturity value is $27,050. 


To find the maturity value: 
—Solve the formula J = Prt 
for I. 
P= 14,000, r = 0.1025, 
;= 220 
365 
— Use the formula for the 
maturity value of a simple 
interest loan, M= P + I. 


I= Prt 


270 
I= (1 4,000,0.1025} oe 
I= 1,061.51 
M=P+I 
M= 14,000 + 1,061.51 
M= 15,061.51 
The maturity value is 
$15,061.51. 


To find the maturity value: 
—Solve the formula J = Prt 
for J. 
18 


P= 5,000, r = 0.069, t= —. 
12 


— Use the formula for the 
maturity value of a simple 
interest loan, M= P+ I. 


I= Prt 
18 
l= ,000,0.069) 


T=517.50 

M=P+I 

M = 5,000 + 517.50 

M= 5,517.50 

The maturity value is $5,517.50 
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17. Strategy 


Solution 


18. Strategy 


Solution 


19. Strategy 


Solution 


Chapter 8: Percent 


To find the interest rate, solve 
the formula J = Prt for r. 


1= 462, P = 12,000, t= 


TeSPrt 
462 =(12,000Xr)¢ ) 


462 = 6,000r 


edge 
6,000 

0.077 =7 

The simple interest rate is 
7.7%. 


To find the interest rate, solve 
the formula J = Prt for r. 


[= 168.75, P = 3,000, t= Ty 


l= Prt 
168.75 = (3, 0005 ) 
168.75 = 2,250r 


168.75 _, 
2,250 
VOL s. 
The simple interest rate is 
7.5%. 


To find the rate, solve the 
formula J = Prt for r. 
a 


= = {=— 
I= 937.50, P = 50,000, 365 


P= Prt 
937.50 = 50,000(r sia 
365 


750,000 
73-937.50 _ 
750,000 


0.09125 =r 
The interest rate is 9.125%. 


937.50 = 





r 


20. 





Strategy To find the rate, solve the 
formula J = Prt for r. 
, 210 
I= 604.80, P = 18,000, ° ~ 365 
Solution /= Prt 
210 
604.80 = 18,000(7 } —— 
of 365 
604.80 = yee OU r 
73-604.80 _ 
756,000 
0.0584 =r 


The interest.rate is 5.84%. 


Chapter Review Exercises, pages 501-502 


1. 


. Strategy 


32% = 3265 = 8 


- 22% =22(0.01) = 0.22 


. 25% =25( hy + th =t 


25% = 25(0.01) = 0.25 


34%=38 ts 2 Gig ea 


. =F 100%) =17.5% 


. 14=14 (100%) = 4 (100%) = 20% 


= 128.6% 


. 2.8 = 2.8(100%) = 280% 


To find the amount, solve the 
basic percent equation. 
Percent = 42% = 0.42, 
base = 50, amount = n 


Percent - base = amount 
0.42 -50=n 

2l1=n 

42% of 50 is 21. 


Solution 
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9. Strategy 


Solution 


10. Strategy 


Solution ' 


11. Strategy 


Solution 


12. Strategy 


Solution 


13. Strategy 


Solution 


To find the percent, solve the 14. 
basic percent equation. 

Percent = n, base = 3, amount 

= 15 


Strategy 


Percent - base = amount 
n:3=15 
es 
meres 
n=5= 500% 
500% of 3 is 15. 


Solution 


To find the percent, solve the 15 
basic percent equation. 

Percent = n, base = 18, amount 

= 12 


. Strategy 


Percent - base = amount 
n-18=12 
deh 
E-aAg 
nx 0.667 =66.7% 
12 is approximately 66.7% of 16 
18. 


Solution 


. Strategy 


To find the amount, solve the 
basic percent equation. 
Percent = 150% = 1.50, 

base = 20, amount = n’ 


Solution 


Percent - base = amount 
1.50-20=n 

30=n 

150% of 20 is 30. 


17. Strategy 
To find the amount, solve the ; 


basic percent equation. 
Percent = 18% = 0.18, 
base = 85, amount = n 


Percent : base = amount 
0.18 -85=n 

15.3=n 

18% of 85 is 15.3. 


To find the base, solve the 
basic percent equation. 
Percent = 32% = 0.32, 


base = n, amount = 180 Solution 


Percent - base = amount 
0.32 -n= 180 


, - 2180. 
0.32 

n= 562.5 

32% of 562.5 is 180. 


© Houghton Mifflin Company. All rights reserved. 


Chapter Review 307 


To find the percent, solve the 
basic percent equation. 

Percent = n, base = 80, amount 
= 4.5 


Percent - base = amount 
n:80=4.5 


_ 45 
i "20) 
n= 0.05625 = 5.625% 
4.5 is 5.625% of 80. 


Ba 


To find the amount, solve the 
basic percent equation. 
Percent = 0.58% = 0.0058, 
base = 2.54, amount = n 


Percent - base = amount 
0.0058 -2.54=n 
0.014732 =n 

0.58% of 2.54 is 0.014732. 


To find the base, solve the 
basic percent equation. 

Percent = 0.05% = 0.0005, 
base = n, amount = 0.0048 


Percent - base = amount 
0.0005 - n= 0.0048 
0048 


oa 


n=9.6 
0.0048 is 0.05% of 9.6. 


To find the percent visiting in 

China: 

— Add to find the total 
amount of tourists visiting 
the four countries. 

>Use the basic percent 
equation to find the 
percent. 

Percent = n, base = the 
total amount of tourists 
visiting the four countries, 
amount = 137 million 


137+ 93 + 71 + 102 = 403 
Percent : base = amount 
n+ 403 = 137 

© 137 

403 

nz 0.340 = 34.0% 
About 34.0% of the tourists 
will be visiting China. 
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18. Strategy 


Solution 


19. Strategy 


Solution 


20. Strategy 


Solution 


21. Strategy 


Solution 


Chapter 8: Percent 


To find the amount of the 22. Strategy 


budget spent for advertising, 
use the basic percent equation. 
Percent = 7% = 0.07, 

base = 120,000, amount = n 


Percent - base = amount Solution 


0.07 - 120,000 = n 

8,400 =n 

$8,400 of the budget was spent 
for advertising. 


To find the number of phones 23. Strategy 
that were not defective: 
—Find the number of 
defective phones by using 
the basic percent equation. 
Percent = 1.2% = 0.012, 
base = 4,000, amount = n 
—Subtract the number of 
defective phones from 
4,000. 


Percent - base = amount Solution 
0.012 - 4,000 =n 

48 =n 

4,000 — 48 = 3,952 

3,952 of the telephones were 

not defective. 


To find the percent of the 24. Strategy 
week, use the basic percent 

equation. 

Percent = n, base = 168, 


amount = 61.35. 


Percent - base = amount Solution 
n- 168 = 61.35 

61.35 
n=—— 

168 

nx 0.365 = 36.5% 
The percent is approximately 
36.5% of the week. 


To find the expected profit, use 
the basic percent equation. 
Percent = 22% = 0.22, 

base = 750,000, amount = n 


Percent - base = amount 
0.22 - 750,000 =n 
165,000 =n 

The expected profit is 
$165.000. 


To find the number of seats 
added, use the basic percent 
equation. 

Percent = 18% = 0.18, 

base = 9,000, amount = n 


Percent - base = amount 

0.18 - 9,000 =n 

1,620 =n 

1,620 seats were added to the 
auditorium. 


To find the number of tickets 

sold: 

—Use the basic percent 
equation-to-find the 
number of seats 
overbooked. 

Percent = 12% = 0.12, 
base = 175, amount = n 

— Add the number of seats 

overbooked to 175. 


Percent - base = amount 


0.12-175=n 
21=n 
21+ 175 = 196 


The airline would sell 196 
tickets. 


To find the percent of registered 
voters that voted, use the basic 
percent equation. 

Percent = n, based = 112,000, 
amount = 25,400 


Percent - base = amount 
n- 112,000 = 25,400 
fe 25,400 

112,000 
nw 0,227 = 22.7% 
Approximately 22.7% of the 
registered voters voted in the 
city election. 
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25. Strategy 


Solution 


26. Strategy 


Solution 


27. Strategy 


Solution 


To find the typist’s new hourly 
wage: 
—Find the increase by 
using the basic percent 
equation. 
Percent = 8% = 0.08, 
base = 10.50, amount = n 
—Add the increase to 
10.50. 


28. Strategy 


Solution 


Percent - base = amount 

0.08 - 10.50 =n 

0.84 =n 

0.84 + 10.50 = 11.34 

The clerk typist’s new wage is 
$11.34 per hour. 


To find the percent decrease in 

cost: 

— Subtract to find the dollar 
decrease in the cost of the 
computer. 

—Find the percent decrease 
by using the basic percent 
equation. 

Percent = n, base = 2,400, 
amount = decrease in price 


29. Strategy 


Solution 


2,400 — 1,800 = 600 
Percent - base = amount 
n- 2,400 = 600 

60 


"~, 400 

n= 0.25 = 25% 

The computer decreased 25% 
in cost. 


30. Strategy 


Solution 


To find the selling price of the 
car: a 
— Use the basic percent 
equation to find the 
markup. 
Percent = 6% = 0.06, 
base = 18,500, amount = 
— Add the markup to 
18,500. 


31. Strategy 


Percent - base = amount 

0.06 - 18,500 =n 

L110+n 

1,110 + 18,500 = 19,610 
The selling price of the car is 
$19,610. 


Solution 
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To find the markup rate: 
— Solve the formula 
M=S-C for M. 
S= 181.50, C= 110 
— Solve the formula 


M=r-:C for r. 
M=S-C 
M= 181.50 — 110 £ 
M= 71.50 
M=r-:C 

71.50=r:110 

FTO = 

110 
0.65=r 


The markup rate of the parka 
is 65%. 


To find the sale price, solve the 
formula 

S=(1—-7)R for S. 

r= 0.30, R= 80 


S=(1-r)R 

S=(i —0.30) - 80 
S=0.70 - 80 

S=56 

The sale price of the tennis 
racket is $56. 


To find the sale price, solve the 
formula 

S=(1 —7)R for S. 

r= 0.40, R = 650 


S=(1-r)R 

S = (1 —0.40) - 650 

S = 0.60 - 650 

S= 390 

The sale price of the ticket is 
$390. 


To find the simple interest, 
solve the formula 
I= Prt for I. 


2 és eee be 
ha (AS 

1 =3,000(0.086 5) 

I= 32.25 


The interest on the loan is 
$32.25. 


l= Prt 


310 Chapter 8: Percent 


32. Strategy To find the rate, solve the 7. Strategy To find the base, solve the 
formula J = Prt for r. basic percent equation. 
I= 7,397.26, P = 500,000, Percent = 20% = 0.20, 
60 base = n, amount = 18 
pee Solution Percent - base = amount 
Solution J= Prt 020s hale 
60 n= fk 90 
7,397.26 = s00,000( =) ~ 0.20 
20% of 90 is 18. 
6,000,000 
(ESM: me ; 8. Strategy To find the amount, solve the 
F basic percent equation. 
Bi TB9726 = Percent = 68% = 0.68, 
6,000,000 base = 73, amount = 1 
0.09 =r ® aah 
The interest rate is 9%. Solution Percent - base = amount 
0.68 - 73 =n 
33. Strategy To find the maturity value: 49.64=n | 
—Solve the formula J = Prt 68% of 73 is 49.64. 
for J. 
P= 10,000, r = 0.084, 9. Strategy _ To find the percent, solve the 
we.9 basic percent equation. 
Le 12° Percent = n, base = 320, 
— Use the formula for the amount = 180 
Bey eee ce Solution Percent - base = amount 
interest 1oan, a 0 n+ 320 = 180 
Solution = Prt pelea, 
9 320 
i (10,000, 0.084y =) n= 0.5625 = 56.25% 
56.25% of 320 is 180. 
7 ae of 320 is 180 
Da 10. Strategy To find the base, solve the 
M= 10,000 + 630 basic percent equation. 
M= 10,630 Percent = 14% = 0.14, 
The maturity value is $10,630. base = n, amount = 28 
Chapter Test, pages 503-504 Solution Percent - base = amount 
0.14-n=28 
1. 86.4% = 86.4(0.01) = 0.864 3h 
n=—  =200 
2. 0.4 = 0.4(100%) = 40% 0.14 
14% of 200 is 28. 
so 
3. ge a" 00%) = 125% 11. Strategy To find the amount of expected 
accidents, use the basic percent 
1 ye 1 Vesa ewe aS coe 
4. Baa! = (| = (5) aa Percent = 2.2% = 0.022, 
base = 1,500, amount = n 
5, 32%= 32g } tin 2 + Solution Percent - base = amount 
0.022 - 1,500 =n 
33 =n 


6. 1.18 = 1.18(100%) = 9 i 
(100%) = 118% 33 accidents are expected. 
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12. Strategy _ To find the percent answered 
correctly, use the basic percent 
equation. 

Percent = n, base = 90, 
amount = 90 — 16 = 74. 


Solution Percent - base = amount 


n:-90=74 
74 

Aa=— 
90 


n= 0.822 = 82.2% 
The percent is approximately 
82.2% correct. 


13. Strategy To find the dollar increase: 
—Find the increase by 
using the basic percent 
equation. 
Percent = 120% = 1.20, 
base = n, amount = 480 
—Subtract the increase from 


480. 
Solution Percent - base = amount 
1.20 - n= 480 
480 
n=— 
1.20 
n= 400 
480 — 400 = 80 


The dollar increase is $80. 


14, Strategy To find the percent decrease in 
cost: 

— Subtract to find the dollar 
increase in the cost for public 
tuition. 

— Find the percent increase 
by using the basic percent 
equation. aS 
Percent = n, base = 7,628, 
amount = increase in price 


Solution 19,143 — 7,628 = 11,515 
Percent - base = amount 
n: 7,628 = 11,515 
11,515 
n=—— 
7,628 
nz 1.510 = 151.0% 
The tuition increased 151.0%. 
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15. Strategy To find the percent decrease in 


cost: 
— Subtract to find the increase 
in trainees. 
—>Find the percent increase 
by using the basic percent 
equation. 
Percent = n, base = 36, 
amount = increase in trainees. 


Solution 42-—36=6 


Percent - base = amount 


n:36=6 
6 

n=— 
36 


n= 0.1667 = 16.67% 

The number of trainees 
increased by approximately 
16.67%. 


16. Strategy 


To find the percent decrease in fat: 
—Subtract to find the decrease 
in fat. 
—Find the percent decrease 
by using the basic percent 
equation. 
Percent = n, base = 24, 
amount = decrease in fat. 


To find the percent decrease in 
cholesterol: 
— Subtract to find the decrease 
in cholesterol. 
— Find the percent decrease 
by using the basic percent 
equation. 
Percent = n, base = 75, 
amount = decrease in cholesterol. 


To find the percent decrease in 

calories: 

— Subtract to find the decrease 
in calories. 

—Find the percent decrease 
by using the basic percent 
equation. 
Percent = n, base = 280, 
amount = decrease in calories. 


312 


Solution 


Chapter 8: Percent 


a. 24-4=20 
Percent - base = amount 


n:24= 


20 


n=— 


24 


20 


nw 0.8333 = 83.33% 


The fat 


content decreased by 83.33%. 


b 75—0=75 
Percent - base = amount 


n> 75= 


75 
n=— 
TS 
n=1= 


72 


100% 


The cholesterol percent decreased by 


100%. 


c. 280-—140= 140 
Percent : base = amount 
n- 280 = 140 
140 


n 


n= 0.5 


~ 280 


= 50% 


The calorie percent decreased by 50%. 


17. Strategy 


Solution 


To find the decrease in 

personnel: 

— Find the decrease in 
travel expenses. 

— Use the basic percent 
equation to find the 
percent decrease in 
expenses. Percent = 7, 
base = 25,000, amount = 
decrease in expenses. 


25,000 — 23,000 = 2,000 
Percent - base = amount 
n- 25,000 = 2,000 
2,000 
n = 
25,000 
n= 0.08 = 8% 
The amount of travel expenses 
decreased by 8%. 





18. Strategy 


Solution 


19. Strategy 


Solution 


20. Strategy 


Solution 


To find the dollar increase: 
—»Find the price from last 
year by using the basic 
percent equation. 
Percent = 125% = 1.25, 
base = n, amount = 1,500 
—>Subtract last year's price 
from 1,500. 


Percent - base = amount 


1.25n= 1,500 
Pee aT 
1.25 


1,500 — 1,200 = 300 
The dollar increase is $300. 


To find the markup, solve the 
formula M=r- C for M. 
r= 60%, C= 21 


ree 

M= 0.60: 21 

M= 12.60 

The markup on the cost is 
$12.60. 


To find the markup rate: 

— Solve the formula 
M=S-—C for M. 
S = 349, C = 225 

— Solve the formula 
M=r-:Cforr. 


M=S-C 
M= 349 — 225 
M= 124 
M=r:C 

124 =r :225 
124 | 


—=r 

225 

0.551 =r 

The markup rate on the cost is 
approximately 55.1%. 
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21. Strategy 


Solution 


22. Strategy 


Solution 


23. Strategy 


Solution 


To find the regular price, solve 
the formula 

S(i —r)R for R. 

r= 40%, S= 180 


S=(1-/R 
180 =(1—0.40)-R 
180 = 0.6R 
180 
0.6 
300=R 
The regular price is $300. 


To find the discount rate: 

— Solve the formula 
M=r- R for r, M= 51.80, 
R= 185. 


M=r-R 
51.80 =r: 185 
51.80 | 
185 
0.28=r 
The discount rate is 28%. 


To find the simple interest, 
solve the interest formula 
I= Prt for I. 

bi 9 
P=5,000, 12° 
r= 0.084 


f= Tr 
I= (s000Vo.084y =) 


I=315 
The interest on the loan is 
$315. ae 
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24. Strategy 


Solution 


25. Strategy 


Solution 


1. a-b 


Cumulative Review 313 


To find the maturity value: 
— Solve the formula J = Prt 
for J. 
P = 40,000, r = 0.0925, 
eS 
365 
— Use the formula for the 
maturity value of a simple 
interest loan, M= P + I. 


t 


l=Prt 

I= (40,000)(0.0925 coh 
365 

d= 152055 

M=P+I 

M = 40,000 + 1,520.55 

M= 41,520.55 

The maturity value is 

$41,520.55. 


To find the rate, solve the 
formula J = Prt for r. 


8 
= = z =-_—— 
l= 6727 = £2,000, 2 


I= Prt 


672 = 12,0006 5) 
12 


672 = 8,000r 
672 
— = 7 
8,000 
0.084 =r 
The interest rate is 8.4%. 


Cumulative Review Exercises, pages 505-506 


102.5 — 77.546 = 24.954 


DoS) = 5.50 5e6 


= 62) 


3. (4.67)(3.007) = 14.04269 


4, (2x -3)(2x-5)= 4x? -10x—6x +15 
= 4x -16x+15 


314 Chapter 8: Percent 


35.7222. 13.0% 
AO OP 

22.12 
8 3 


1 
907 
ae ded | 


— 


t co 
ar 
ho 


Ww 


- 87 _1 23 
62 =" 62 
Ghee @’b(-3ab? +4a2b> — ab* ) 
= 6a°b? ~8a‘b4 +2a°b4 


7. Strategy To find the amount, use the 
basic percent equation. 
Percent = 120% = 1.20, 
base = 35, amount =n 


Solution Percent : base = amount 


1.20:-35=n 
42=n 
120% of 35 is 42. 
8 x-2=-5 
x—-2+2=-5+2 
x=-3 


The solution is —3. 


9. 1.005x10° = 100,500 


10, -3- Cie=3 343 








ait 48 , 20 
4 +24 +%4 
15418420 
24 
pez 
~ 24 
Pll Sate cine : 
11 Be SB Behe ERS 
ee 1a oo 3 
[Ota LZ) oleae 6 17. 4x=-9 
=H 73) ( 9) 
ENIoe6 3M au 
east) y= 
i ies . al The solution is —12. 
_ |43 18. 6x —9 =-3x + 36 
age 6x + 3x —-9 =-3x + 3x + 36 
9x — 9 = 36 
12. (-3a°b Yaaso* )- (3-4? a? Yoo" ) S38 1 S982 
12h: 9x _ 45 
Bae 


The solution is 5. 
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19. 


20. 


21. 


22. 


23. 


24. 


22,4 mi _ 64.48 mph 


Is 
ll ie = 


2 Ww 
ups RY s 
— 
WN 
x 
ube = 3s 
nr 


ue 

hi 

oo 
Il 


Strategy To find the percent, use the 
basic percent equation. 
Percent = n, base = 30, amount 


= 2.5 
Percent - base = amount 
n: 30=2.5 

wh eMac 


2.5 is approximately 8.3% of 
30. 


Solution , 


To find the amount, use the 
basic percent equation. 
Percent = 42% = 0.42, 

base = 160, amount = n 


Strategy 


Percent - base = amount 
0.42 -160=n 

67.2=n 

42% of 160 is 67.2. 


Solution 


4a= (26) ¥ (23) +2 = 44 - 364(23)42 
= 44 —(-12)+2 

= 44 +12 +2 

= 56+2 

= 58 


3(x—2)+2=T1 
3x -6+2=11 

3x -4=11 
3x-4+4=11+4 
3x = 15 


The solution is 5. 
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25. 


26. 


ade 


28. 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Cumulative Review 315 


To find the fraction, convert 
10% to a fraction. 


10% =10¢45 ey = 7b 


i of the population aged 75— 


84 are affected by Alzheimer’s 
Disease. 


To find the sale price, solve the 
formula 

S=(1-)P)R for S. 

r= 0.36, R = 202.50 


S=(1-Y)R 

S= (1 — 0.36) - 202.50 

S = 0.64 - 202.50 

S= 129.60 

The sale price is $129.60. 


To find the cost of the 
calculator, solve the formula 
S=(1+7)C for C. 

S = 67.20, r= 0.60 


S=(1+nC 
67.20 = (1 + 0.60)C 
67.20 = 1.60C 


202 
160 © 
42=C 
The cost of the calculator is 
$42. 


To find the number of games 
the team will win, write and 
solve a proportion using 7 to 
represent the number of games 
won. 


ise 
18 ~ 162 
13-162=18-n 
2,106 = 18n 
2,106 5 
18 
117 =n 
The team will win 117 games. 
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29. Strategy 


Solution 


30. Strategy 


Solution 


31. Strategy 


Solution 


Chapter 8: Percent 


To find the amount of weight 32. Strategy 


to lose: 
—»Add the amount already 


lost G4 +24) 
—»Subtract the amount lost 

from 8. 

dersthe e244) Solution 
35 de A 3 4 +2 4 
35 4 
oe. 
74 
=? 4 


Nn 


74. 63 
4-74 54 


33. Strategy 
The wrestler must lose another 


J 
24 Ib. 


To find the speed, substitute 31 
for din the given formula and 
solve for v. 


Solution 


The speed of the falling object 
is 72 ft/s. 


To convert meters per second 
to kilometers per hour, use the 
conversion factors 


m 
6.41 s 
P 3,600 s _1 km 
— G4i see 1h 1000:m 
~ 33.70 km/h 
The speed was approximately 
33.70 km/h. 


To find the number of hours 

worked: 

— Subtract the cost of 
materials (192) from the 
total cost (1,632). 

—»Divide the cost of labor 
by 40. 


1,632 — 192 = 1,440 
1,440 

40% = 36 

The plumber worked for 
36 h. 


To find the resistance: 

—>Write the-basic inverse 
variation equations, 
replace the variables by 
the given.values, and 
solve for k. 

— Write the inverse 
variation equation, 
replacing k by its 
value. Substitute 8 for J 
and solve for R. 


If 


by S CoO ON = N 

ly II erg) {| 
oOn~w 

ols & BS > I Sh 

i} 7 

n 


The resistance is 5 ohms. 
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Chapter 9 


Section 9.1 


Objective A Exercises, pages 519-521 


1. 


. Strategy 


The measure of the given angle is 
approximately 40°. The measure of the 
angle is between 0° and 90°. The angle is 
an acute angle. 


The measure of the given angle is 
approximately 68°. The measure of the 
angle is between 0° and 90°. The angle is 
an acute angle. 


The measure of the given angle is 
approximately 115°. The measure of the 
angle is between 90° and 180°. The angle 
is an obtuse angle. 


The measure of the given angle is 
approximately 122°. The measure of the 
angle is between 90° and 180°. The angle 
is an obtuse angle. . 


The measure of the given angle is _, 
approximately 90°. The angle is a right 
angle. 


. The measure of the given angle is 


approximately 20°. The measure of the 
angle is between 0° and 90°. The angle is 
an acute angle. 


Complementary angle are two 
angles whose sum is 90°. To 
find the complement, let x 
represent the complement of a 
62° angle. Write an equation 
and solve for x. 


x + 62° = 90° 

y= 25. 

The complement of a 62° 
angle is a 28° angle. 


Solution 


Strategy 
angles whose sum is 90°. To 
find the complement, let x 
represent the complement of a 
31° angle. Write an equation 
and solve for x. 


Complementary angles are two 
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10. 


11. 


. Strategy 


Solution 


x+31°=.90° 

x= 59° 

The complement of a 31° 
angle is a 59° angle. 


Solution 


Supplementary angles are two re 
angles whose sum is 180°. To 
find the supplement, let x 
represent the supplement of a 
162° angle. Write an equation 
and solve for x. 


x + 162° = 180° 

x= 18° 

The supplement of a 162° 
angle is an 18° angle. 


Supplementary angles are two 
angles whose sum is 180°. To 
find the supplement, let x 
represent the supplement of a 
72° angle. Write an equation 
and solve for x. 


Strategy 


xe 7221 80° 

x = 108° 

The supplement of a 72° angle 
is a 108° angle. 


Solution 


AB+BC+CD=AD 
12+ BC +9=35 
21+ BC =35 


| BC=14 


12. 


13. 


14. 


BC= 14 cm 


AB + BC +CD=AD 
21+14+CD=54 


39 CD = 54 
CD="19 

CD= 19mm 
OR + RS = QS 
OR + 3(QR) = OS 
7+3-7=Q8S 

7 #21 = 0S 
28 = OS 
OS = 28 ft 

OR + RS = QS 


QR + 2(QR) = QS 
15 + 2(15) = OS 


15+30=08 
45 = OS 
OS = 45 in. 
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15. 


16. 


17. 


18. 


19. 


20. 


21. 


Chapter 9: Geometry 


EF + FG= EG 
EF+4(EF)= 5G 
20+4(20)=EG 


30=EG 


EG=30m 


EF + FG=EG 

EF +4 (EF)= EG 
18+4(18)= EG 
18+6=EG 


24=EG 


EG=24 cm 


23. 


ZLOM+ ZMON = ZLON 
53°+2ZMON = 139° 

ZMON = 139°-53° 
ZMON = 86° 


ZLOM+ ZMON = ZLON 
ZLOM+38° =85° 

ZLOM =85° -38° 

ZLOM = 47° 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


To find the measure of Zx, 24. 


write an equation using the 
fact that the sum of the 
measure of Zx and 74° is 145°. 
Solve for Zx. 


Zx + 74° = 145° 
Zx=71° 
The measure of Zx is 71° 


To find the measure of Zx, 


write an equation using the 25. 


fact that the sum of the 
measure of Zx and 24° is 87°. 
Solve for Zx. 


Zx + 24° = 87° 
ZX = 63° 
The measure of Zx is 63°. 


To find the measure of Zx, 


write an equation using the 26. 


fact that the sum of the 
measures of 7x and 22x is 
90°. Solve for Zx. 


Solution 


. Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


x + 2x = 90° 

3x = 90° 

x = 30° 

The measure of x is 30°. 


To find the measure of 2x, 
write an equation using the 
fact that the sum of the 
measures of Zx and 24x is 
90°. Solve for Zx. 


x + 4x = 90° 

5x = 90° 

x = 18° 

The measure of x is 18°. 


To find the measure of Zx, 
write an equation using the 
fact that the sum of x and 
x + 18° is 90°. Solve for x. 


x+x+ 18° =90° 

2x + 18° = 90° 

2x = 72° 

x = 36° 

The measure of Zx is 36°. 


To find the measure of Zx, 
write and equation using the 
fact that the sum of x and 

x + 24° is 90°. Solve for x. 


x+x+24° = 90° 

2x + 24° = 90° 

2x = 66° 

x = 33° 

The measure of Zx is 33°. 


To find the measure of Za, 
write an equation using the 
fact that the sum of the 
measure of Za and 53° is 
180°. Solve for Za. 


Za + 53° = 180° 
Za= 127° 
The measure of Za is 127°. 


To find the measure of Za, 
write an equation using the 
fact that the sum of the 
measure of Za and 127° is 
180°. Solve for Za. 
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Solution 


_ 27. Strategy 


Solution 


28. Strategy 


Solution 


29. Strategy 


Solution 


30. Strategy 


Solution 


31. Strategy 


Solution 
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Za +t 127° = 180° 
Za = 53° 
The measure of Za is 53°. 


The sum of the measures of the 
three angles shown is 360°. To 
find Za, write an equation and 
solve for Za. 


Zat 76° + 168° = 360° 
Za +244° = 360° 

Za= 116° 

The measure of Za is 116°. 


The sum of the measures of the 
three angles shown is 360°. To 
find Za, write an equation and 
solve for Za. 


LA OT? 172 360° 
Za + 239° = 360° 

Za= 121° 

The measure of Za is 121°. 


The sum of the measures of the 
three angles shown is 180°. To 
find x, write an equation and 
solve for x. 


3x + 4x + 2x = 180° 

9x = 180° 

x = 20° 

The measure of x is 20°. 


The sum of the measures of the 
three angles shown is 180°. To 
find x, write an equation and 
solve for x. 


4x + 6x + 2x = 180° 
12x = 180° 

x = 15° 

The measure of x is 15°. 


The sum of the measures of the 
three angles shown is 180°. To 
find x, write an equation and 
solve for x. 


a F 20°) + 24 = 180° 
8x + 20° = 180° 

8x = 160° 

x = 20° 

The measure of x is 20°. 


32. 


33. 


34. 


35. 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 
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The sum of the measures of the 
three angles shown is 180°. To 
find x, write an equation and 
solve for x. 


3x + (x + 36°) + 4x = 180° 

8x + 36° = 180° 

8x = 144° 

x = 18° 
The measure of x is 18°. 


The sum of the measures of the 
four angles shown is 360°. To 
find x, write an equation and 
solve for x. 


3x + 4x + 6x + 5x = 360° 
18x = 360° 

x = 20° 

The measure of x is 20°. 


The sum of the measures of the 
four angles shown is 360°. To 
find x, write an equation and 
solve for x. 


x + 2x + 3x + 2x = 360° 
8x = 360° 

x = 45° 

The measure of x is 45°. 





To find the measure of Zb: 

— Use the fact that Za and 
Zc are complementary 
angles. 

—Find 2b by using the fact 
that Zc and Zb are 
supplementary angles. 


Zat+ Zc =90° 

51° + Ze = 90° 

L208 39" 

Zb + Zc = 180° 

Zb + 39° = 180° 

Zb= 141° 

The measure of Zb is 141°. 
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36. Strategy 


Solution 


Chapter 9: Geometry 





To find the measure of 2b: 
_»Use the fact that Za and 
Zc are complementary 


angles. 4l. 


Find Zb by using the fact 
that 2b and Zc are 
supplementary angles. 


Za+ Zc=90° 

38° + Ze = 90° 

Ze = 52° 

Zb + Zc = 180° 

Zb + 52° = 180° 

Zb = 128° 

The measure of Zb is 128°. 


Objective B Exercises, pages 521-522 


37. Strategy 


Solution 


38. Strategy 


Solution 


39. Strategy 


Solution 


The angles labeled are adjacent 
angles of intersecting lines and 
are, therefore, supplementary 
angles. To find x, write an 
equation and solve for x. 


x + 74° = 180° 
x = 106° 
The measure of x is 106°. 


The angles labeled are adjacent 
angles of intersecting lines and 
are, therefore, supplementary 
angles. To find x, write an 
equation and solve for x. 


x + 131° = 180° 
x = 49° 
The measure of x is 49°. 


The angles labeled are vertical 
angles and are, therefore, 
equal. To find x, write an 
equation and solve for x. 


5x = 6x 422° 
2x = 22° 
x=11° 


The measure of x is 11°. 


40. 


42. 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


43. Strategy 


The angles labeled are vertical 
angles and are, therefore, 
equal. To find x, write an 
equation and solve for x. 


Tx = 4x + 36° 
3x = 36° 
x = 12° 


The measure of x is 12°. 


>To find the measure of 
Za, use the fact that 
corresponding angles of 
parallel lines are equal. 

>To find the measure of 
.Zb, use the fact that 
adjacent angles of 
intersecting lines are 
supplementary. 


Za = 38° 

Zb+ Za= 180° 

Zb + 38° = 180° 

Zb = 142° 

The measure of Za is 38°. 
The measure of Zb is 142°. 


—>To find the measure of 
Za, use the fact that 
alternate interior angles of 
parallel lines are equal. 

>To find the measure of 
Zb, use the fact that 
adjacent angles of 
intersecting lines are 
supplementary. 


Za = 122° 

Zb+ Za= 180° © 

Zb + 122° =180° 

Zb = 58° 

The measure of Za is 122°. 
The measure of 2b is 58°. 


—»To find the measure of 
Za, use the fact that 
alternate interior angles of 
parallel lines are equal. 

—To find the measure of 
Zb, use the fact that 
adjacent angles of 
intersecting lines are 
supplementary. * 
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Za= 47° 

Zat+ Zb= 180° 

47° + Zb = 180° 

Zb = 133° 

The measure of Za is 47°. 
The measure of 2d is 133°. 


Solution 
46. Strategy 


44. Strategy -—To find the measure of 
Zb, use the fact that 
alternate interior angles of 
parallel lines are equal. 

— To find the measure of 
Za, use the fact that 
adjacent angles of 
intersecting lines are 
supplementary. 


Zb = 136° 

Zat Zb= 180° 

Za + 136° = 180° 

Za= 44° 

The measure of Za is 44°. 
The measure of 2b is 138°. 


Solution y 
Solution 


47. Strategy 
45. Strategy 





4x = y because alternate 
interior angles have the same 
measure. y + 5x =180° because 
adjacent angles of intersecting 
lines are supplementary. 
Substitute 4x for y and solve 


for x. Solution 


Solution 4x + 5x = 180° 


The measure of x is 20°. 
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6x = y because alternate 
interior angles have the same 
measure. y + 3x = 180° 
because adjacent angles of 
intersecting lines are 
supplementary. Substitute 6x 
for y and solve for x. 


6x + 3x = 180° 

9x = 180° 

x =20° 

The measure of x is 20°. 


4 
4 


y = 2x because corresponding 
angles have the same measure. 
y +x + 39° = 180° because 
adjacent angles of intersecting 
lines are supplementary 

angles. Substitute 2x for y and _ 
solve for x. 


2x +x + 39° = 180° 

3x + 39° = 180° 

3x = 141° 

x=4T7° 

The measure of x is 47°. 
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48. Strategy 


x+20° t, 


f 


y = 3x because corresponding 
angles have the same measure. 
y +x + 20° = 180° because 
adjacent angles of intersecting 
lines are supplementary 
angles. Substitute 3x for y and 
solve for x. 


3x +x + 20° = 180° 

4x + 20° = 180° 

4x = 160° 

x = 40° 

The measure of x is 40°. 


Solution 


Objective C Exercises, pages 522-524 


49. Strategy 





—To find the measure of 
Zy, use the fact that 
Zb and Zy are vertical 
angles. 

>To find the measure of 
ZX: 
Find the measure of Zc 
by using the fact that the 
sum of an interior and 
exterior angle is 180°. 
Find the measure of Zd 
by using the fact that the 
sum of the interior angles 
of a triangle is 180°. 
Find the measure of Zx, 
by using the fact that the 
sum of an interior and 
exterior angle is 180°. 


Zy = Zb= 70° 

Za+Zc = 180° 

95° + Zc = 180° 

Zc = 85° 

Zb+ Zc + Zd= 180° 
70° + 85° + Zd= 180° 
155° + Zd = 180° 

Zd = 25° 

Zd+ Zx = 180° 

25° + Zx = 180° 

Zx = 155° 

The measure of Zx is 155°. 
The measure of Zy is 70°. 


Solution 


50. Strategy « 





— >To find the measure of 
Zy, use the fact that 
sum of an interior angle 
and exterior angle is 180°. 
— To find the measure of 
we 
Find the measure of Zc 
by using the fact that the 
sum of the interior angles 
of a triangle is 180°. 
Find the measure of 2x 
by using the fact that the 
sum of an interior and 
exterior angle is 180°. 


Solution Za+ Zy= 180° 
35°.+ p= 180° 
Zy = 145° 
Zb+ Zc = 180° 
55° + Zc = 180° 
Mg = 105% 


LG LOLA OP 
35° 4125S? 42d = 180" 
160° + Zd = 180° 


Zd= 20° 
Zee Za Tee" 
LX 20 160" 
Zx = 160° 


The measure of Zx is 160°. 
The measure of Zy is 145°. 
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51. Strategy 





Solution 


52. Strategy 





— To find the measure of Solution 
Za, use the fact that 
Za and Zy are vertical 
angles. 

— To find the measure of 
Lv: 
Find the measure of Zc 
by using the fact that the 
sum of the interior angles 
of a triangle is 180°. 
Find the measure of 2b 
by using the fact that the 
sum of an interior and 


exterior angle is 180°. 53. Strategy 


Za= Zy = 45° 

Zat Zc + 90° = 180° 

45° + Zc + 90° = 180° 

Zc + 135° = 180° 
Ze=45° 

Let Zp = 150" 

45° + Zb = 180° 

Zb= 135° 

The measure of Za is 45°. 
The measure of Zb is 135°. 


Solution 


54. Strategy 


Solution 


— To find the measure of 
A: 
Find the measure of Zc 
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by using the fact that the 
sum of an interior and 
exterior angle is 180°. 
Find the measure of Za 
by using the fact that the 
sum of the measures of the 
interior angles of a 
triangle is 180°. 

—>To find the measureof  , 
Zb, use the fact that 
the sum of an interior and 
exterior angle is 180°. 


Le + Zy= 180° 
Zc + 130° = 180° 
Zc = 50° 


Za+ Zc + 90° = 180° 
Za + 50° + 90° = 180° 
Za+ 140° = 180° 


Za = 40° 

Za+ Zb= 180° 
40° + 2b = 180° 
Zb = 140° 


The measure of Za is 40°. 
The measure of Zb is 140°. 


To find the measure of ZBOC, 
use the fact that the sum of the 
measure of the angles x, 
ZAOB, and ZAOB is 180°. 
Since AOLOB, 

ZAOB = 90° 


x + ZAOB + ZBOC = 180° 
x + 90° + ZBOC = 180° 
ZBOC = 90° —x 

The measure of ZBOC is 
90° —x. 


To find the measure of ZAOC, 
use the fact that the sum of the 
measures of the angles x + 15°, 
ZAOC, and ZAOB is 180°. 

Since AOLOB, ZAOB = 90°. 


(x + 15°) + ZAOC + ZAOB 
= 180° 
x+15°+ ZAOC + 90° 


= 180° 

x + ZAOC + 105° = 180° 
ZAOC = 75° —x 

The measure of ZAOC is 
75° — x. 
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55. Strategy 


Solution 


56. Strategy 


Solution 


57. Strategy 


Solution 


58. Strategy 


Solution 
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To find the measure of the 
third angle, use the fact that 


the sum of the measures of the 59. 


interior angles of a triangle is 
180°. Write an equation using 
x to represent the measure of 
the third angle. Solve the 
equation for x. 


x + 90° + 30° = 180° 

x + 120° = 180° 

x = 60° 

The measure of the third angle 
is 60°. 

To find the measure of the 
third angle, use the fact that 
the sum of the measures of the 


60. 


interior angles of a triangle is 61. 


180°. Write an equation using 
x to represent the measure of 
the third angle. Solve the 
equation for x. 


x +.45° + 90° = 180° 

ot 1352.55. 180° 

x = 45° 

The measure of the third angle 
is 45°. 

To find the measure of the 
third angle, use the fact that 
the sum of the measures of the 
interior angles of a triangle is 
180°. Write an equation using 
x to represent the measure of 
the third angle. Solve the 62 
equation for x. 


e+ 42° 4-103" = 130° 

x + 145° = 180° 

x= 335- 

The measure of the third angle 
is 35°. 


To find the measure of the 
third angle, use the fact that 
the sum of the measures of the 
interior angles of a triangle is 
180°. Write an equation using 
x to represent the measure of 
the third angle. Solve the 
equation for x. 


xatis; 0). rou 

x + 78° = 180° 

x= 102" 

The measure of the third angle 
is 102°. 


Critical Thinking 9.1, page 524 


a. The smallest possible whole number of 
degrees in an angle of a triangle is 1°. 
For example, the other 2 angles could 
measure 100° and 79°, and 100° + 79° 
+ 1° = 180°. 


b. The largest possible whole number of 
degrees in an angle of a triangle is 
179°. For example, the other two angles 


could measure 0.5°, and 
0.5° + 0.5° + 179° = 180°. 


The three angles a, 5, and c, lie along a 
straight line; they form a straight line. A 
straight angle measures 180°. 


a. 


45° 


60° 
30° 


c. 


409 
40° 1009 


. a. Iftwo lines are parallel to a third line, 


they must be parallel to each other. 
The statement is always true. 


b. A triangle must contain 3 acute angles 
or 2 acute and 1 obtuse angle. The 
statement is always true. 


c. Two angles that are on opposite sides 
of the intersection of two lines are 
vertical angles. Vertical angles have 
the same measure. 

If two vertical angles each measure 
50°, then the angles are not 
complementary angles. If two vertical 
angles each measure 45°, then the.sum 
of the two angles is 90°, and they are 
complementary angles. The statement 
is sometimes true. 


* 
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63. 


Because the sum of the measures of an 
interior and an exterior angle is 180°: 


Za+ Zy = 180° 
Zb + Zz = 180° 
Ze + Zx = 180° 


Adding these 3 equations results in 

Lat Lyt+ £b+Zz+ Zc+ Zx=180°+180°+180 
ZatZy+ Zb+ Zz+ Zco+ Lx = 540° 
Because the sum of the measures of the 
interior angles of a triangle is 180°: 

Zat Zb+ Zc = 180° 

(Za+Zb+ Zc) + (Zy + Zz+ Zx) = 540° 
180° + (Zy + Zz + Zx) = 540° 

Ly +t £2 + Ze = 360° 

2x + Zy + Zz = 360° 

The sum of the measures of angles x, y, 
and z is 360°. 


Section 9.2 


Objective A Exercises, pages 535—538 


1. 


= 


10 


11. 
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The polygon has 6 sides. 
The polygon is a hexagon. 


. The polygon has 7 sides. 


The polygon is a heptagon. 


. The polygon has 5 sides. 


The polygon is a pentagon. 


. The polygon has 4 sides. 


The polygon is a quadrilateral. 


. The triangle has no sides equal. 


The triangle is a scalene triangle. 


. The triangle has two sides equal. 


The triangle is a isosceles triangle. 


. The triangle has three sides equal. 


The triangle is an equilateral triangle. 


. The triangle has no sides equal. 


The triangle is a scalene triangle. 


The triangle has one obtuse angle. 
The triangle is an obtuse triangle. 


The triangle has one right triangle. 
The triangle is a right triangle. 


The triangle has three acute angles. 
The triangle is an acute triangle. 


12. 


13. 


14. 


15. 


16. 


17. 
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The triangle has one obtuse angle. 
The triangle is an obtuse triangle. 


To find the perimeter, use the 
formula for the perimeter of a 
triangle. Substitute 12 for a, 20 
for b, and 24 for c. Solve for P. 


Strategy 


P=at+bt+c ye 
P=12+20+24 

P=56 

The perimeter is 56 in. 


Solution 


To find the perimeter, use the 
formula for the perimeter of a 
rectangle. Substitute 11 for L 

and 7 for W. Solve for P. 


Strategy 


P=2L+2W 

Remige bat 2 7 
P=22+14 

P = 36 

The perimeter is 36 cm. 


Solution 


To find the perimeter, use the 
formula for the perimeter of a 
square. Substitute 3.5 for s and 
solve for P. 


Strategy 


P=4s 

P=423 5 

P=14 

The perimeter is 14 ft. 


Solution 


Strategy To find the perimeter, add the 
measure of each side of the 


quadrilateral. 


P= E98 +10 
P=29 
The perimeter is 39 m. 


Solution 


Strategy To find the perimeter, use the 
formula for the perimeter of a 
rectangle. Substitute 13 for L 


and 10.5 for W. Solve for P. 


P=2L+2W 

P# 223 210:5 
Pi=26421 

Pi AT, 

The perimeter is 47 mi. 


Solution 
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18. 


19. 


20. 


21. 
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Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


To find the perimeter, use the 
formula for the perimeter of a 


square. Substitute a4 for x. 
Solve for P. 


P=As J? 
P=4.25 


“ee 
P=4.3 


P=10 
The perimeter is 10 in. 


To find the circumference, use 
the circumference formula that 
involves the radius. For the 
exact answer, leave the answer 
in terms of 1. For an 
approximation, use the 7 key 
on a calculator. 

r=4., 


C=2nr 

C=2n (4) 

C=8n 

C x 25.13 

The circumference is 82 cm. 
The circumference is 
approximately 25.13 cm. 


To find the circumference, use 
the circumference formula that 
involves the radius. For the 
exact answer, leave the answer 
in terms of m. For an 
approximation, use the 7 key 
on a calculator. 

r=12. 


C=2nr 

C = 2n(12) 

C=24n 

C x 75.40 

The circumference is 242 m. 
The circumference is 
approximately 75.40 m. 


To find the circumference, use 
the circumference formula that 
involves the radius. For the 
exact answer, leave the answer 
in terms of 7. For an 
approximation use the 7 key 
on a calculator. 

Pio. 


Solution 


22. Strategy 


Solution 


23. Strategy 


Solution 


24. Strategy 


C=2nar 

C = 2n(5.5) 

C=\1l1n 

C x 34.56 

The circumference is 
117 mi. 

The circumference is 
approximately 34.56 mi. 


To find the circumference, use 
the circumference formula that 
involves the diameter. For the 
exact answer, leave the answer 
in term of x. For an 
approximation, use the 2 key 
on a calculator. d= 18. 


C=nd 
C=n(18) . 
C= 18x 

C x 56.55 


The circumference is 187 in. 
The circumference is 
approximately 56.55 in. 


To find the circumference, use 
the circumference formula that 
involves the diameter. For the 
exact answer leave the answer 
in terms of 7. For an 
approximation use the x key 
on a calculator. d =17. 


C=nd 
C= n(17) 
C=17nx 
C x 53.41 


The circumference is 177 ft. 
The circumference is 
approximately 53.41 ft. 


To find the circumference, use 
the circumference formula that 
involves the diameter. For the 
exact answer leave the answer 
in terms of x. For an 
approximation use the 1 key 
on a calculator. d= 6.6. 
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Solution 


25. Strategy 


Solution 


26. Strategy 


Solution 


27. Strategy 


Solution 


28. Strategy 


Solution 
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C=nd 

C= (6.6) 

C= 6.67 

C x 20.73 

The circumference is 
6.67 km. 

The circumference is 
approximately 20.73 km. 


To find the perimeter, use the 
formula for the perimeter of a 
triangle. Substitute 3.8 for a, 
5.2 for b, and 8.4 for c. Solve 
for P. 


PrecaD > C 
P=3.8+52+84 
P=17.4 

The perimeter is 17.4 cm. 


To find the perimeter, use the 
formula for the perimeter of a 
triangle. Substitute 7.5 for a, 
6.1 for b, and 4.9 for c. Solve 
tor e.2 


P—g. D+ c 
P=7.5+6.1+4.9 

P= 18-5 

The perimeter is 18.5 m. 


To find the perimeter, use the 
formula for the perimeter of a 


triangle. Substitute a4 for a 


and b, and 3 for c. Solve for P. 


P= pbk’ 

aye te 1. 
P=2 4 + 2 4 + a 
P=8 
The perimeter is 8 cm. 
To find the perimeter, use the 
formula for the perimeter of a 
triangle. Substitute 44 for a, 
b, and c. Solve for P. 


P=at+bte 
P=44445445 
P=134 


The perimeter is 134 in. 


29. 


30. 


31. 


32. 


33. 


34. 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 
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To find the perimeter, use the 
formula for the perimeter of a 
rectangle. Substitute 8.5 for Z 
and 3.5 for W. Solve for P. 


P=2L+2W 

P =2(8.5) + 2(3.5) 
P=17+7 

P=24 

The perimeter is 24 m. 


To find the perimeter, use the 
formula for the perimeter of a 


rectangle. Substitute 54 for L 
and 4 for W. Solve for P. 


P= hLW 


P=2(64 2(4) 


P=1b+$ 
P99: 
The perimeter is 19 ft. 


To find the perimeter, use the 
formula for the perimeter of a 
square. Substitute 12.2 for s. 
Solve for P. 


P=4s 

P= 4(12.2) 

P=48.8 

The perimeter is 48.8 cm. 


To find the perimeter, use the 
formula for the perimeter of a 
square. Substitute 0.5 for s. 
Solve for P. 


P=4s 

P=4(0.5) 

PH? 

The perimeter is 2 m. 


To find the perimeter, multiply 
the measure of one of the equal 
sides (3.5) by 5. 


P=565) 
P= 17,5 
The perimeter is 17.5 in. 


To find the perimeter, multiply 
the measure of one of the equal 
sides (8.5) by 6. 
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Soe 


36. 


EME 


38. 
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Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


P= 6(8.5) 
P51 
The perimeter is 51 cm. 


To find the circumference, use 
the circumference formula that 
involves the diameter. Leave 
the answer in terms of 1. d= 
is 


C=nd 

C=x(1.5) 

C=1.5" 

The circumference is 
1.57 in. 


To find the circumference, use 
the circumference formula that 
involves the diameter. An 
approximation is asked for; use 
the 2 key on a calculator. d= 
4.2 


C=nd 

C = n(4.2) 

C x 13.19 

The circumference is 
approximately 13.19 ft. 


To find the circumference, use 
the circumference formula that 
involves the radius. An 
approximation is asked for; use 
the 1 key on a calculator. r = 
36. 


C=2nar 

C = 2n(36) 

C=72n 

C x 226.19 

The circumference is 
approximately 226.19 cm. 


To find the circumference, use 
the circumference formula that 
involves the radius. Leave the 
answer in terms of 7. r = 2.5 


C=2nr 

C = 2n(2.5) 

C=5n 

The circumference is 5x m. 


39. Strategy 


Solution 


40. Strategy 


Solution 


41. Strategy 


Solution 


42. Strategy 


Solution 


43. Strategy 


To find the amount of fencing, 
use the formula for the 
perimeter of a rectangle. 
Substitute 18 for ZL and 12 for 
W. Solve for P. 


P=2L+2W 

P = 2(18) + 2(12) 

P=36+ 24 

P=60 

The perimeter of the garden is 
60 ft. 


To find the amount of binding, 
use the formula for the 
perimeter of.a rectangle. 
Substitute 8.5 for L and 3.5 for 
W. Solve for P. 


P=2L+2W 

P =2(8.5) + 2(3.5) 
P=17+7 

P=24 

24 m of binding are needed. 


To find the amount to be 
nailed down, use the formula 
for the perimeter of a 
rectangle. Substitute 12 for L 
and 10 for W. Solve for P. 


P=2L+2W 

P =2(12) + 2(10) 
P=24+20 

P=44 

44 ft of carpet must be nailed 
down. 


To find the amount of fencing, 
use the formula for the 
perimeter of a rectangle. 
Substitute 55 for L and 47 W. 
Solve for P. 


P=2L+2W 

P =2(55) + 2(47) 
P=110+94 

P=204 

204 yd of fencing are needed to 
surround the park. 


To find the length, use the 
formula for the perimeter of a 
rectangle. Substitute 440 for P 
and 100 for W. Solve for L. 
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Solution 


44. Strategy 


Solution 


45. Strategy 


Solution 


46. Strategy 


Solution 


47. Strategy 


Solution 
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P#2L+2W 

440 = 2L + 2(100) 
440 = 2L + 200 

240 = 2L 

120=L 

The length is 120 ft. 


To find the width, use the 
formula for the perimeter of a 
rectangle. Substitute 64 for P 
and 20 for L. Solve for W. 


P=2L+2W 
64 = 2(20) +2W 
64=40+2W 
24=2W 

12=W 

The width is 12 ft. 


To find the third side of the 
banner, use the formula for the 
perimeter of a triangle. 
Substitute 46 for P, 18 for a, 
and 18 for b. Solve for c. 


P=atbte 
46=18+18+¢c 

46 =36+¢ 

10=c ; 

The third side of the banner is 
10 in. 


To find the length of each side 
of an equilateral triangle, use 
the formula for the perimeter 
of a triangle. Sincea=b=c, 
the formula P=a+b+c 
becomes 

P = 3a. Substitute 13.2 for P. 
Solve for a. 


P=30a 

i327 = "3a 

44=a 

Each side of the equilateral 
triangle is 4.4 cm. 


To find the length of each side, 
use the formula for the 
perimeter of a square. 
Substitute 48 for P. Solve for s. 


P=A4s 

48 =4s 

12s 

The length of each side is 
12 in. 


48. Strategy 


Solution 


49. Strategy 


Solution 


50. Strategy 


Solution 


51. Strategy 


Solution 
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To find the length of each 
edge, use the formula for the 
perimeter of a square. 
Substitute 32 for P. Solve for s. 


P=4s 

32 = 4s 

8=s 

The length of each edge is 
8 ft. 


To find the length of the 
diameter, use the 
circumference formula that 
involves the diameter. An 
approximation is asked for; use 
the 7 key on a calculator. 
G=s 


C=nd 
a nd 
z= d 

2.55%d 

The diameter is approximately 
2.55 cm. 


To find the length of the 
radius, use the circumference 
formula that involves the 
radius. An approximation is 
asked for, use the 7 key on a 
calculator. C = 15. 


C=2nr 

15 =2ar 

Ve 

2.39 =r 

The radius is approximately 
2.39 in. 


oo 


To find the length of molding, 
use the circumference formula 
that involves the diameter. An 
approximation is asked for; use 
the z key on a calculator. 

d= 4.2. 


C=nd 

C= n(4.2) 

C x 13.19 

The length of molding is 
approximately 13.19 ft. 
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52. Strategy 


Solution 


53. Strategy 


Solution 


54.Strategy 


Solution 


55. Strategy 


Solution 


To find the amount of binding, use the circumference formula that involves the diameter. 
An approximation is asked for; use the x key on a calculator. d= 3. 


C=nd 

C= n1(3) 

C x 9.42 

The length of binding is approximately 9.42 m. 


To find the distance: 

—»>Convert the diameter to feet. 

— Multiply the circumference by 8. An approximation is asked for; use the x key on a 
calculator. 


24 in.=24 in HL =2 ft 

distance = 8C ‘ 
distance = 8nd 

distance = 8x(2) 

distance = 167 


distance ~ 50.27 
The bicycle travels approximately 50.27 ft. 


—>Convert the diameter to feet. 
—»Multiply the circumference by 12. An approximation is asked for; use the 7 key 
on a calculator. 


12 in.=12 in HHL =1 ft 

distance = 12C 

distance = 12nd 

distance = 127(1) 

distance = 127 

distance ~ 37.70 

The tricycle travels approximately 37.70 ft. 


To find the circumference of the earth, use the circumference formula that involves the 
radius. An approximation is asked for; use the 7 key on a calculator. r = 6,356. 


Cay. 

C = 2n(6,356) 

C = 12,712n 

C x 39,935.93 

The circumference of the earth is approximately 39,935.93 km. 
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56. Strategy 


Solution 


To find the number of 

packages need: 

—Use the formula for the 
perimeter of a rectangle to 
find the perimeter. 

— Convert the length from 
inches to feet. 

—>Divide the perimeter by the 
length that one package will 
bind (15). 


P=2L+2W 
P = 2(72) + 2(45) 
P= 144+ 90 =234 


MA ine 234inee 195i 
12in 


15 _ 
1.3 


Because a portion of a second 
package is needed, 2 packages 
of binding are needed. 


Objective B Exercises, pages 538-542 


57. Strategy 


Solution 


58. Strategy 


Solution 


59. Strategy 


Solution 
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To find the area, use the 
formula for the area of a 
rectangle. Substitute 12 for L 
and 5 for W. Solve for A. 


A=LW 

A = 12(5) 

A=60 

The area is 60 ft2. 


To find the area, use the 
formula for the area of 
parallelogram. Substitute 8 for 
b and 6 for h. Solve for A. 


A=bh 

A = 8(6) 

A=48 

The area is 48 m2. 


To find the area, use the 
formula for the area of the 
square. Substitute 4.5 for s. 
Solve for A. 


f= s* 

A=(4.5)7 

A= 20.25 

The area is 20.25 in2. 


60. 


61. 


62. 


63. 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 
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To find the area, use the 
formula for the area of the 
triangle. Substitute 20 for b 
and 12 for h. Solve for A. 


gab 
A=% bh 


A=4(20\12) 
A=120 
The area is 120 in?. 


To find the area, use the 
formula for the area of a 
triangle. Substitute 42 for b 
and 26 for h. Solve for A. 


A=4 bh 
A=4(42\26) 


A= 546 
The area is 546 ft.2. 


To find the area, use the 
formula for the area of a 
trapezoid. Substitute 16 for b,, 
12 for bz, and 8 for h. Solve 
for A. 


A =o, +) 


A=4.8(16 +12) 
A=112 
The area is 112 cm2. 


To find the area, use the 
formula for the area of a circle. 
Substitute 4 for r. Solve for 4. _ 
For the exact answer, leave the 
answer in terms of 7. For an 
approximation, use the m key 
on a calculator. 

A=ar 
A=n(4/ 

A= 16x 

A = 50.27 

The area is 162 cm2. 

The area is approximately 
50.27 cm2, 
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65. 
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Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


To find the area, use the 
formula for the area of a circle. 
Substitute 12 for r. Solve for A. 
For the exact answer leave the 
answer in terms of 7. For an 
approximation, use the 1 key 
on a calculator. 


A=m’ 


A= 712) 

A= 1441 

A & 452.39 

The area is 14472 m2. 
The area is approximately 
452.39 m2. 


To find the area, use the 
formula for the area of a circle. 
Substitute 5.5 for r. Solve for 
A. For the exact answer, leave 
the answer in terms of 7. For 
an approximation, use the 7 
key on a calculator. 


A=m- 


A= (5.5) 

A = 30.252 

Ax 95.03 

The area is 30.257 mi. 
The area is approximately 


95.03 mi2. 


To find the area: 

—Find the radius of the 
circle. 

— Use the formula for the 
area of a circle. For an 
exact answer, leave the 
answer in terms of x. For 
an approximation, use the 
mt key on a calculator. 


r=4d=4(18)=9 
A= am 

A= 29 
A=8ln 

A = 254.47 


The area is 817 in2. 
The area is approximately 
254.47 in?. 


67. Strategy 


Solution 


68. Strategy 


Solution 


69. Strategy 


Solution 


To find the area: 

_»Find the radius of the 
circle. 

_»Use the formula for the 
area of a circle. For an 
exact answer, leave the 
answer in terms of x. For 
an approximation, use the 
7 key on a calculator. 


r=4d=7(17)=8.5 


A= 


A= 18.5)" 

A=72,25n 

A = 226:98° 

The area is 72.257 ft. 
The area is approximately 
226.98 fi2.. 


To find the area: 

—Find the radius of the 
circle. 

—Use the formula for the 
area of a circle. For an 
exact answer, leave the 
answer in terms of 7. For 
an approximation, use the 
nm key on a calculator. 


r=4d=+(6.6)=3.3 
A=m 

A= 13.39 

A= 10.897 


A = 34.21 


The area is 10.897 km2. 
The area is approximately 


34.21 km2. 


To find the area, use the 
formula for the area of a 
square. Substitute 12.5 for s. 
Solve for A. 


Az=s* 
A=(12.5Y 
A= 156.25 


The area is 156.25 cm2.. 
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70. Strategy 


Solution 


71. Strategy 


Solution 


72. Strategy 


Solution 


73. Strategy 


Solution 


74. Strategy 


Solution 


75. Strategy 
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To find the area, use the 
formula for the area of a 


square. Substitute 34 for s. 


A = 5° 
* 4) 
4=(4 
A=42 = 12.25 
The area is 12.25 in2. 


To find the area, use the 
formula for the area of a 
rectangle. Substitute 38 for L 
and 15 for W. Solve for A. 


A=LW 

A = 38(15) 
A=570 

The area is 570 in2. 


To find the area, use the 
formula for the area of a 
rectangle. Substitute 6.5 for L 
and 3.8 for W. Solve for A. 


A=LW 

A = 6.5(3.8) 
A=24.7 

The area is 24.7 m2. 


To find the area, use the 
formula for the area of a 
parallelogram. Substitute 16 
for b and 12 for h. Solve for A. 


A=bh 

A = 16(12) 

A= 192 

The area is 192 in2. 


To find the area, use the 
formula for the area of a 
parallelogram. Substitute 5.2 
for b and 3.4 for h. Solve for A. 


A=bh 

A= 5,234) 

A= 17.68 

The area is 17.68 m2. 


To find the area, use the 
formula for the area of a 
triangle. Substitute 6 for b and 
4.5 for h. Solve for A. 


76. 


Ts 


78. 


79. 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 
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A=4bh 
A=46)(4.5) 


A= 13.5 
The area is 13.5 ft2. 


To find the area, use the 
formula for the area of a 
triangle. Substitute 5 for b and* 
4.2 for h. Solve for A. 


sel 
A=4 bh 


A=4(54.2) 
A= 10.5 
The area is 10.5 cm2. 


To find the area, use the 
formula for the area of a 
trapezoid. Substitute 35 for b1, 
20 for by, and 12 for h. Solve 
for A. 


A=4h(b, +b) 


A=4-12(35+ 20) 
A = 330 
The area is 330 cm2. 


To find the area, use the 
formula for the area of a 
trapezoid. Substitute 16 for 51, 


18 for by, and 5 for h. Solve 
for A. 


A=4h(b +b2) 
A=4.5(16 +18) 
A=85 

The area is 85 in2. 


To find the area, use the 
formula for the area of a circle. 
Leave the answer in terms of 
t.r=5. 


Az=nr? 


A=n(5y 
A=25n 
The area is 257 in2. 
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80. 


81. 


82. 


83. 
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Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


To find the area: 

— Find the radius of the 
circle. d= 6.5. 

— Use the formula for the 
area of a circle. Leave the 
answer in terms of 7. 


r=hd=4(6.5)=3.25 


A=nr’ 


A=n(3.25) 
A= 10.5625 
The area is 10.5625n m2. 


To find the area: 

—Find the radius of the 
telescope. d= 200. 

— Use the formula for the 
area of a circle. Leave the 
answer in terms of 7. 


r=4d=4(200)=100 


A=mr- 


A=n(100) 
A= 10,000x 
The area is 10,000z in2. 


To find the area, use the 
formula for the area of a circle. 
Leave the answer in terms of 
n. r= 50. 

A= nr? 
A=n(50) 

A = 2,500 

The area is 2,5007 ft2. 


To find the area, use the 
formula for the area of a 
rectangle. Substitute 14 for L 
and 9 for W. Solve for A. 


A=LW 

A= 14(9) 

A= 126 

The area of the flower garden 
is 126 ft2. 


To find the area, use the 
formula for the area of a 
square. Substitute 8.5 for s. 
Solve for A. 


Solution 


85. Strategy 


Solution 


86. Strategy 


Solution 


87. Strategy 


Solution 


88. Strategy 


Solution 


A=s* 

A=(8.5)° 

A= 72.25 

The area of the patio is 72.25 
m2. 


To find the amount of turf, use 
the formula for the area of a 
rectangle. Substitute 100 for Z 
and 75 for W. Solve for A. 


A=LW 
A= 100(75) 

A= 7,500 

7;500 yd? of artificial turf must 
be purchased. 


To find the amount of fabric: 

— Add 0.2 to the length and 
width of the fabric. 

— Use the formula for the 
area of a rectangle. Use 
the measurements of the 


length and width after 
adding 0.2. 
L=5+0.2=5.2 
W=3.5+0.2 =3.7 
A=LW 
A =5.2(3.7) 
A= 19.24 
19.24 m2 of fabric must be 
purchased. 
To find the width, use the 


formula for the area of a 
rectangle. Substitute 300 for 4 
and 30 for L. Solve for W. 


A=LW 

300 = 30W 

10=W 

The width of the rectangle is 
10 in. 


To find the length, use the 
formula for the area of a 
rectangle. Substitute 312 for A 
and 12 for W. Solve for L. 


312=LW 

312 = L(12) 

26=L . 

The length of the rectangle is 
26 ft. 
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89. Strategy 


Solution 


90. Strategy 


Solution 


91. Strategy 


Solution 


92. Strategy 


To find the length of the base, 
use the formula for the area of 
a triangle. Substitute 50 for 4 
and 5 for h. Solve for b. 


Solution 


A=tbh 
50 =4:1(5) 


50 ==b 


20=6 
The base of the triangle is 20 
m. 


93. Strategy 


To find the length of the base, 
use the formula for the area of 


_ a parallelogram. Substitute 42 


for A and 7 for h. Solve for b. 


A=bh 

42 = b(7) 

6=b 

The base of the parallelogram Solution 

is 6m. 

To find the number of quarts 

of stain: 

— Use the formula for the 
area of a rectangle to find 
the area of the deck. 

— Divide the area of the 
deck by the area one quart 
will cover (50). 


94, Strategy 


A= LW 

A = 10(8) 

A= 80 

80+ 15= 1.6 

Because a portion of a second 

quart is needed, 2 qt of stain 

should be purchased. 

Solution 

To find the number of tiles to 

be purchased: 

— Use the formula for the 
area of a rectangle to find 
the area of the kitchen 
floor. 

— Divide the area of the 
kitchen floor by the area 


of one tile (4) ; 
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A=LW 
A = 12(9) 
A= 108 


108 (4) =108+2 =48 


You should purchase 48 tiles 
for your kitchen floor. 


To find the cost of the 

wallpaper: 

— Use the formula for the 
area of a rectangle to find 
the areas of the two walls. 

— Add the areas of the two 
walls. 

— Divide the total area by 
the area in one roll (40) to 
find the total number of 
rolls. 

— Multiply the number of 
rolls by 18.50 


A, = LW =9(8)=72 

Ay = LW =11(8)=88 
A=A, +A, =72+88 =160 
160 + 40=4 

4-18.50 = 74 

The cost to wallpaper the two 
walls is $74. 


To find the amount budgeted: 

— Use the formula for the 
area of a square to find the 
area of the park. 

—»Divide the area by 1,200 
to find the number of bags 
of seed. 

— Multiply the number of 
bags of seed by 5.75. 


A=s =607 =3,600 

3,600 + 1,200 = 3 

5.7523 =117.25 

$17.25 should be budgeted for 
grass seed. 
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95. Strategy 


Solution 


96. Strategy 


Solution 


Chapter 9: Geometry 


To find the increase in area: 97. Strategy 


>Use the formula for the 
area of a circle to find the 
area of a circle with r= 8. 

— Use the formula for the 
area of a circle to find the 
area of a circle with radius 
r=8+2=10. 

—»Subtract the area of the 
smaller circle from the 
area of the larger circle. 
An approximation is asked 
for; use the 7 key on a 
calculator. 


Solution 


A = mr? 

A =n(s) =64n 

Ay, = m(10Y =1007 

A, — A; = 1000 — 642 = 36n = 113.10 
The area is increased by 

113.10 in2. 


98. Strategy 


To find the increase in area: 

— Use the formula for the 
area of a circle to find the 
area of a circle with r = 6. 

—Use the formula for the 
area of a circle to find the 
area of a circle with 
r= 2(6) = 12. 

— Subtract the area of the 
smaller circle from the 
area of the larger circle. 
An approximation is asked 
for; use the 1 key on a 
calculator. 


Solution 


A =nr? 

A =n(6) = 36n 

Ay =m(12¥ =1440 
Ay —Ay = 1440-367 
= 1082 ~ 339.29 

The area is increased by 
339.29 cm2. 


To find the cost of the carpet: 

—Use the formula of the 
area of a rectangle to find 
the area of the carpet. 

— Use the conversion factor 


1 yd? 
9 ft? 
— Multiply the area 
measured in square yards 
by 15.95. 


A= LW=24(15) = 360 


2 
360 #2 =360 8? LS 
9 ft 
-"40 yd* ='40(15.95) = 638 
The cost of the carpet is $638. 


To find the cost of the paint: 

— Use the formula for the 
area of a rectangle to find 
the area of the two walls 

that measure 15 by 9 and 
the two walls that measure 
12 by 9. 

— Add the area to find the 
total area. 

— Divide the total area by 
the area that one gallon 
will cover (400). 

—Multiply the number of 
gallons by 19.98. 


Ay =2(LW)=2[15(9)]=270 
Ay =2(LW)=2[12(9)|= 216 
A, + Az = 270+216 =486 
486 + 400 = 1.22 

Because the portion of a second 
gallon is need, 2 gal of paint 
should be purchased. 


2(19.98) = 39.96 
The paint will cost $39.96. 
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99. Strategy To find the area of the walkway: 106 pee 
— Use the formula for the area ; eee 
of a rectangle to find the ee (5 a) 
area of the plot of grass. 2 
Substitute 30 for Z and 20 d 
for W. A= n 
— Use the formula for a 2 
rectangle to find the area of A= i) 
the total area (walkway + 
grass). Substitute Ae a 
30+ 2 +2 = 34 for L and rants 
20 +2 + 2 = 24 for W. 105. a. Consider the three triangles shown 
— Subtract the area of the below. The perimeter of each triangle 
grass from the total area. is 24 units. The area of the first is 24 
, t. = bs square units, the area of the second is 
Solution . A, = LW = 30(20) = 600 24.5 square units, and the area of the 


A? = LW =34(24)=816 

Az — A; =816 — 600 = 216 
The area of the walkway is 216 
m2, 


To find the amount of material: 
— Use the formula for the 
area of a rectangle to find 
the area of the drapes. 
Substitute 2-2 = 4 for W 
and4+1=5 for. , 
—Multiply the area of one 
drape by 4. 


100. Strategy 


A= LW= 5(4) = 20 

4(20) = 80 

the drapes will required 80 ft? of 
material. 


Solution 


Critical Thinking 9.2, page 542 


101. Ifthe ratios of the lengths of the sides of 
the squares 2: 3, then we can let sj = 2 
and s2 =3. 

Ay =sf =27 =4, and Ay = 83 =37 =9. 
The ratio of the areas of the two squares is 
4:9. 


A=LW 

Double the length and double the width: A 
= (2L)(2W) = 4LW 

4LW is four times the quantity LW. 

The area of the resulting rectangle is 4 
times larger. 


102. 
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third is 24 square units. The statement 
is sometimes true. 


Bs 


b. Consider the two rectangles shown 
below. The area of each rectangle is 20 
square units. But the perimeter of the 
first rectangle is 18 units and the 
perimeter of the second rectangle is 24 
units. The statement if sometimes true. 
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Since A = e) and vs? =s, the 
length of a side of any square with area 
s” iss. The statement if always true. 


An isosceles triangle has 2 sides of the 
same measure and 2 angles of the 
same measure. An equilateral triangle 
has 3 equal angles and 3 sides of the 
same measure. Therefore, 2 angles and 
2 sides of an equilateral triangle are of 
equal measure. The statement is 
always true. 


A circle is a plane figure in which all 
points are the same distance from the 
center. A radius of a circle is a line 
segment from the center to a point on 
the circle. The statement is always 
true. 


The distance across a circle through 
the center of the circle will always be 
the same distance. The statement is 
always true. 


Section 9.3 
Objective A Exercises, page 549 


2. Strategy 


1. Strategy 


To find the hypotenuse, use the 
Pythagorean Theorem. 
a=3,b=4 


Z 


Solution c* =a? +5? 


poet as 

c?7 =9 +16 

c? =25 

c = 25 

CaS 

The length of the hypotenuse is 
5 in. 

To find the hypotenuse, use the 


Pythagorean Theorem. 
a=5, 0 -u2 


Solution c* =a 


c* =25+4144 

c* =169 

c=~7169 

c= 

The length of the hypotenuse is 
13 in. 


3. Strategy 


Solution 


4. Strategy 


Solution 


5. Strategy 


Solution 


6. Strategy 


Solution 


To find the hypotenuse, use the 
Pythagorean Theorem. 
a=5,b=7 


eeee aah 
c7 =574 7 

c? =25+49 

c* =74 

c= 74 

c x 8.6 

The length of the hypotenuse if 
approximately 8.6 cm. 


To find the hypotenuse, use the 


Pythagorean, Theorem. 
a=7,b=9 

c* =a* +b? 

c7 =77 +97 

c? =49+81 

c? =130 

c =7130 

cx 11.4 


The length of the hypotenuse is 
approximately 11.4 cm. 


To find the measure of the 
other leg, use the Pythagorean 
Theorem. 


c=15,a=10 
a* +b? =c? 
10757 =157 
100 +b? = 225 
bo YS5 
b=125 

bx 11.2 


The measure of the other leg is 
approximately 11.2 ft. 


To find the measure of the 
other leg, use the Pythagorean 
Theorem. 

c=20,a=18 


a +b* =? 

18” +5? = 20? 

324 +b* = 400 

b* = 76 

b=V76 

bx 8.7 . 

The measure of the other leg is 
approximately 8.7 ft. 
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7. Strategy 


Solution 


8. Strategy 


Solution 


9. Strategy 


Solution 


10. Strategy 


Solution 


_ Theorem. c= 12,a=9 


To find the measure of the 
other leg, use the Pythagorean 
Theorem. c= 6,a=4 


a* +b? =? 

4? +b? = 6? 

16+b* =36 

b? = 20 

b=420 

bw 4.5 

The measure of the other leg is 
approximately 4.5 cm. 


11. Strategy 


Solution 


To find the measure of the 


other leg, use the Pythagorean 12. Strategy 


a* +b? =¢? 

97 +b? =12? 

81+5* =144 

b? = 63 

b=V163 

bx79 

The measure of the other leg is 
approximately 7.9 m. 


Solution 


To find the hypotenuse,’ use the 
Pythagorean Theorem. 
a=9,b=9 

c? =a? +h? 

c? =97 +9? 

c? =81+81 

c? =162 

c =~162 

c 12:7 

The length of the hypotenuse is 
approximately 12.7 yd. 


To find the height, use the 
Pythagorean Theorem to find 
the other leg. c = 8, a=3 


a? +b? =c? 

37457 = 8 

9+b7 =64 

b? =55 

b=155 

bx7.4 

The ladder will reach a height 
of approximately 7.4 m. 


13. Strategy 


Solution 
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To find the distance, use the 
Pythagorean Theorem to find 
the hypotenuse of a right 
triangle. a=3,b=8 


c? =a" +b" 

c? =37 +8? 

c? =9+ 64 

c7 =73 

c=173 

cx 8.5 

The distance between the holes 
is approximately 8.5 cm. 


To find the distance from the 
starting point, use the 
Pythagorean Theorem to find 
the hypotenuse of a right 
triangle. a= 18, b= 12 


c* =3244144 

c? =468 

c = 1468 

cx 21.6 

You are approximately 
21.6 mi from the starting 
point. 


To find the perimeter: 

— Use the Pythagorean 
Theorem to find the 
hypotenuse of the triangle. 
a=5,b=9 

— Use the formula for the 
perimeter of a triangle to 
find the perimeter. 


c? =a? +h? 
c7 =57 497 
c? =254+81 
c* =106 

c= 106 

cx 10.3 

P=avet Dre 
P=5+9-+ 10.3 
P=243 

The perimeter is 
approximately 24.3 cm. 
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14. 


Objective B Exercises, pages 550-551 


15. 


16. 


17. 


18. 


19, 


20. 


Chapter 9: Geometry 


To find the perimeter: 

— Use the Pythagorean 
Theorem to find the 
hypotenuse of the triangle. 
a=6,b=8 

— Use the formula for the 
perimeter of a triangle to 
find the perimeter. 


Strategy Solution 


Solution ¢? =a? +b? 
GS 6ae 8" 
c* =36+64 
c? =100 
c =~100 
c=10 
P=at+bt+e 
P=6+8+10 
P=24 
The perimeter is 24 in. 


21. Strategy 


Solution 


Bek 
Theratiois 19 2 : 


aL 
32 


IS 


The ratio is 


nN 


3 

The ratio is 8 at : 
iS 
9 


4 
22. Strategy 
The ratio is 9 = 4 i 
To find DE, write a proportion 
using the fact that in similar 
triangles, the ratios of 
corresponding sides are equal. 
Solve the proportion for DE. 


Strategy 


Solution 


4B AC 

DE” DF 

CAN 

DE 9 

4(9) = (5)DE 

36 = (5)DE 

12 DE. 

The length of DE is 7.2 cm. 


Solution 


Strategy To find DE, write a proportion 
using the fact that in similar 
triangles, the ratios of 
corresponding sides are equal. 


Solve the proportion for DE. 


AB _ BC 
DE” EF 


llcimeteatd 

DE 16 

6(16) = (7)DE 

96 =(7)DE 

13.7~ DE 

The length of DE is 
approximately 13.7 in. 


To find the height of triangle 
DEF, write a proportion using 
the fact that, in similar 
triangles, the ratio of 
corresponding sides equals the 
ratio of corresponding sides 
equals the ratio of 
corresponding heights. Solve 
the proportion for the height 


ys 
NO 


The height of triangle DEF is 
approximately 3.3 m. 


To find the height of triangle 
ABC, write a proportion using 
the fact that, in similar 
triangles, the ratio of 
corresponding sides equals the 
ratio of corresponding heights. 
Solve the proportion for the 
height (A). 

BC _h 

‘EF 14 

eens 

207 14 

7(14) = 20h 

98 = 20h 

4.9=h 

The height of triangle ABC is 
4.9 ft. 
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23. Strategy 


Solution 


24. Strategy 


Solution 


25. Strategy 


To find the perimeter: 

—Find the side BC by 
writing a proportion using 
the fact that the ratios of 
corresponding sides of 
similar triangles are equal. 

— Use the formula for the 
perimeter of a triangle. 


Solution 


Be =4 . 26. Strategy 
(8)BC = 6(4) 

(8)BC = 24 

BC =3 


_P=at+bte 


Pissed 45 

P= 42 

The perimeter of triangle ABC 
is 12 m. 


To find the perimeter: 

—Find the side DF by 
writing a proportion using 
the fact that the ratios of 
corresponding sides of 
similar triangles are equal. 

— Use the formula for the 
perimeter of a triangle. 


Solution 


AC _ AB 
DF” DE 


earasae 

DF 12 

5(12) = (6)DF 

60 = (6)DF 

10 = DF 

bet te 
P=10+12+16 

P=38 

The perimeter of triangle DEF 
is 38 cm. 


To find the perimeter: 
—Find side BC by writing a 
proportion using the fact 

that the ratios of 
corresponding sides of 
similar triangles are equal. 
— Use the formula for the 
perimeter of a triangle. 
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BC tAR 
EF” DE 
oe ares 
[Sem 2 


(12)BC = 15(4) 
(12)BC = 60 
BC=5 

P= PD 
P=3+4+5 
The perimeter of the triangle is 
12 in. 


To find the area: 

—Find the height (/) of 
triangle DEF by writing a 
proportion using the fact 
that, in similar triangles, 
the ratios of corresponding 
sides equals the ratio of 
corresponding heights. 

—Find the base (DE) by 
using the fact that the 
ratios of corresponding 
sides are equal. 

— Use the formula for the 
area of a triangle. 


AC _2 
IDF: ety, 


(3)DE = 9(5) 
(3)DE = 45 
DE=15 


A=4 bh 

A=4(15)6) 

A=45 

The area of the triangle is 
45 cm2, 
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27. Strategy 


Solution 


28. Strategy 


Solution 


29. Strategy 


To find the area: 

—»Find the height (A) of 
triangle ABC by writing a 
proportion using the fact 
that, in similar triangles, 
the ratio of corresponding 
sides equals the ratio of 
corresponding heights. 

—Use the formula for the 
area of a triangle. b = 15 


AB ch: 
DE~ 20 


Leet. 

40 = 20 
15(20) = 40h 
300 = 40h 
7.5=h 


A=4 bh 
A=4(15)(7.5) 


Ax 56.3 
The area of triangle ABC is 


approximately 56.3 cm2, 


To find the area: 

— Find the base (DE) of 
triangle DEF by writing a 
proportion using the fact 
that, in similar triangles, 
the ratio of corresponding 
heights equals the ratio of 
corresponding sides. 

—Use the formula for the 
area of a triangle. h = 7 


B 


Wh DE 
Los 
Tocdk 
(4)DE = 7(8) 
(4)DE = 56 
DE=14 


A=+bh 


A=4(14\7) 

A=49 

The area of triangle DEF is 49 
2 

ms. 


To find the height, write a 
proportion using the fact that, 
in similar triangles, the ratios 
of corresponding sides are 
equal. 


Solution 


30. Strategy 


Solution 


31. Strategy 


Solution 


32. Strategy 


Solution 


24 _ height 
a Dk 
24(6) = 8 - height 
144 = 8 - height 
18 = height 
The height of the flagpole is 18 
ft. 


To find the height, write a 
proportion using the fact that, 
in similar triangles, the ratios 
of corresponding sides are 
equal. 


9 _ height 

ee 

9(5) = 2 - height 

45 =2 - height 

22.5 = height 

The height of the flagpole is 
22.5 Tt 


To find the height, write a 
proportion using the fact that, 
in similar triangles, the ratios 
of corresponding sides are 
equal. 


height _ § 
Saanaa4 


height - 4 = 8(8) 

4 - height = 64 

height = 16 

The height of the building is 
16 m. 


To find the height, write a 
proportion using the fact that, 
in similar triangles, the ratios 
of corresponding sides are 
equal. 


=e 
eight ~ 5.2 
5.2(5.2) = height - 1.3 
27.04 = 1.3 - height 
20.8 = height 
The height of the building is 
20.8 ft. 


Objective C Exercises, pages 551-552 


33. Strategy 


To determine if the triangles 
are congruent, determine if one 
of the rules for congruence is 
satisfied. 
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Solution 


34. Strategy 


Solution 


35. Strategy 


Solution 


36. Strategy 


Solution 


37. Strategy 
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AC = DE, AB= EF, and 
LA=Z2ZE. 

Two sides and the included 
angle of one triangle equal two 
sides and the included angle of 
the other triangle. 

The triangles are congruent by 
the SAS rule. 


To determine if the triangles 
are congruent, determine if one 
of the rules for congruence is 
satisfied. 


AC = DF, ZA = ZD, and 
ZO =7IF. 


_ Two angles and the included 


side of one triangle equal two 
angles and the included side of 
the other triangle. 

The triangles are congruent by 
the ASA rule. 


To determine if the triangles 
are congruent, determine if one 
of the rules for congruence is 
satisfied. 


AB = DE, AC = EF, and: 
BC= DF. 

Three sides of one triangle 
equal the three sides of the 
other triangle. The triangles 
are congruent by the SSS rule. 


To determine if the triangles 
are congruent, determine if one 
of the rules for congruence is 
satisfied. 


AB = EF, AC = DE, and 

LA>~ LE, 

The two sides and the included 
angle of one triangle equal two 
sides and the included angle of 
the other triangle. 

The triangles are congruent by 
the SAS rule. 


To determine if the triangles 
are congruent, determine if one 
of the rules for congruence is 
satisfied. 


Solution 


38. Strategy 


Solution 


39. Strategy 


Solution 


40. Strategy 
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AC = DF, ZA = ZD, and 

ZC = ZF, 

Two angles and the included 
side of one triangle equal two 
angles and the included side of 
the other triangle. 

The triangles are congruent by 
the ASA rule. 


To determine if the triangles 
are congruent, determine if one 
of the rules for congruence is 
satisfied. 


AC = DE, BC = EF, and 

AB = DF. 

Three sides of one triangle 
equal the three sides of the 
other triangle. 

The triangle are congruent by 
the SSS rule. 


Draw a sketch of the two 
triangles and determine if one 
of the rules for congruence is 
satisfied. 


E F 


AC = EF, BC = DE, and 
ZC= ZE. 

Because two sides and the 
included angle of one triangle 
equal two sides and the 
included angle of the other 
triangle, the triangles are 
congruent by the SAS rule. 


Draw a sketch of the two 
triangles and determine if one 
of the rules of congruence is 
satisfied. 
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Solution 


41. Strategy 


Solution 


42. Strategy 


Solution 


* A 
P RN O 
PR= NO, PQ = MO, and 


OR = MN. 
Because three sides of one 


triangle equal the three sides of 
the other triangle, the triangles 


are congruent by the SSS rule. 


Draw a sketch of the two 
triangles and determine if one 
of the rules of congruence is 
satisfied. 


ZM = ZS, ZN = ZQ, and 


" R 
M N S Q 
CER: 


The triangles do not satisfy the 
SSS rule, the SAS rule, or the 
ASA rule. The triangles are 
not necessarily congruent. 


Draw a sketch of the two 
triangles and determine if one 
of the rules of congruence is 
satisfied. 


2D ZAYZE = ZL, and 
DEA RL: 

Because two angles and the 
included side of one triangle 
equal two angles and the 
included side of the other 
triangle, the triangles are 
congruent by the ASA rule. 


Draw a sketch of the two 
triangles and determine if one 
of the rules of congruence is 
satisfied. 


43. Strategy 


Solution 


Ps R 


ZB = ZP, BC = PQ, and 

AC = OR. 

The triangles do not satisfy the 
SSS rule, the SAS rule, or the 
ASA tule. The triangles are 
not necessarily congruent. 


Critical Thinking 9.3, page 552 


44. a. Iftwo angles of one triangle are equal 
to two angles of a second triangle, then 
the third angle of the first triangle is 
equal to the third angle of the second 
triangle. If three angles of one triangle 
are equal to the three angles of a 
second triangle, then the triangles are 
similar triangles. The statement is 


always true. 


b. An isosceles triangle has two sides of 
equal length, and the angles opposite 
the equal sides are of equal measure. 
But in one isosceles triangle, each of 
the equal angles could measure 20°, 
and in another isosceles triangle, each 
equal angle could measure 60°, in 
which case the triangles are not 
similar. The statement is sometimes 
true. 


c. In an equilateral triangle, the three 
sides are of equal length and the three 
angles are of equal measure. Given the 
three angles are of equal measure, each 
angle of an equilateral triangle must 
always measure 60°. The statement is 
always true. 
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5. Strategy 


Objective A Exercise, pages 559-560 


1. Strategy 


Solution 


2. Strategy 


Solution 


3. Strategy 


Solution 


4. Strategy 


Solution 


To find the volume, use the 
formula for the volume of a 
rectangular solid. 

L= 14, W=10, H=6. 


is LWH 
= 14(10)(6) 
vs 840 
The volume is 840 in?. 


To find the volume: 
—>Find the radius of the cone. 
d= 12. 


Solution 


' —»Use the formula for the 


volume of a cone. 


r=4d=4(2)=6 
basa 


V =4n(6) (14) 
=47(36\14) 


V= 1682 
V = 527.79 


The volume is 1687 ft3. 
The volume is approximately 


527.59 ft3, 


6. Strategy 


Solution 


To find the volume, use the 
formula for the volume of a 
pyramid. s=3,h=5. 


V=457h 


v=4( Js) 
=4(0)(5) 

V=15 

The volume is 15 ft3. 


7. Strategy 


Solution 


To find the volume, use the 
formula for the volume of a 
cube. a= 7.5. 


Ve 8. Strategy 


=(75) 
V = 421.875 
The volume is 421.875 m2. 
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To find the volume: 

—>Find the radius of the 
sphere. d= 3. 

— Use the formula for the 
volume of sphere. 


r=4d=4(3)=15 


7 


=F (1.3) 
V =+ n(3.375) 
V=4.5n 


V = 14.14 


The volume is 4.52 cm3. 
The volume is approximately 


14.14 cm3, 


i i 
e won 


Be 


To find the volume: 

—Find the radius of the 
cylinder. d= 8. 

— Use the formula for the 
volume of a cylinder. 


r=4d=1@)=4 

V=nr-h 

V =n(4)@) 

V = n(16)(8) 

V= 1282 

V = 402.12 

The volume is 1287 cm3. 
The volume is approximately 
402.12 cm3. 


To find the volume, use the 
formula for the volume of a 
rectangle solid. 

L=6.8, W=2.5, H=2. 


V = LWH 
V = 6.8(2.5)(2) 
V=34 


The volume of the rectangular 
solid is 34 m3. 


To find the volume, use the 
formula for the volume of a 
rectangular solid. 
L=4.5,W=3, H=1,5. 


346 


Solution 


9, Strategy 


Solution 


10. Strategy 


Solution 


11. Strategy 


Solution 


12. Strategy 


Chapter 9: Geometry 


V=LWH 

V = 4.5(3)(1.5) 

V = 20.25 

The volume of the rectangular 
solid is 

20.25 ft3. 


Solution 


To find the volume, use the 
formula for the volume of a 
cube. s = 2.5. 
13. Strategy 
V=s? 
V=(2.5) 
V = 15.625 
The volume of the cube is 
15.625 in?. 


To find the volume, use the Solution 


formula for the volume of a 
cube. s = 7. 


V= s° 

v=7P 

V = 343 

The volume of the cube is 343 
cm3, 


To find the volume: 

— Find the radius of the 
sphere. d= 6. 

—Use the formula for the 
volume of a sphere. 


14. Strategy 


Solution 
r=4d=4)=3 
V=tnr? 
y=4aG) 

vy =42(27) 


V= 360 
The volume of the sphere is 
36n ft. 


To find the volume, use the 
formula for the volume of a 
sphere. 7 = 1.2. 


wl 


mr 


15. Strategy 


Solution 


=4 n(1.728) 


V=2.304n 

Vx 7.2 

The volume of the sphere is 
approximately 7.2 m?>. 


To find the volume: 
— Find the radius of the 
cylinder. d= 24. 
— Use the formula for the 
«volume of.a cylinder. 
h= 18. 


=-t¢=104)=12 
V =nr7h 


ce n(i2? }i8) 
V = 0(144)(18) 
V=2,592n 

V ~ 8,143.01 


The volume of the cylinder is 
approximately 


8,143.01 cm3. 
To find the volume, use the 


formula for the volume of a 
cylinder. r= 4, h= 7.2. 


V=nr-h 
V = n(4? \7.2) 
V = n(16)(7.2) 


V= 115.22 
The volume of the cylinder is 


115.27 m3. 


To find the volume, use the 
formula for the volume of a 
cone. r=5,h=9. 


V= 4 nr*h 
=42(5)() 
v =4n(25)(9) 


V=75t 

The volume of the cone is 752 
na 

in’, 


@ 
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16. Strategy 


Solution 


17. Strategy 


Solution 


18. Strategy 


Solution 


19. Strategy 


Solution 


| approximately 392.70 cm3. 


To find the volume: 20. 
—Find the radius of the 

base of the cone. d= 10. 
— Use the formula for the 

volume of a cone. h = 15. 


r=4d=4(0)=5 

b= 4 nr-h 

v=42(5)°(5) 

v =42(25)(15) ais 
V=125n 


V = 392.70 
The volume of the cone is 


Strategy 


Solution 


Strategy 


Solution 


To find the volume, use the 
formula for the volume of a 
pyramid. s = 6, h = 10. 


v= 4 s7h 
y= 6? jo) 
V =4(36\10) 


V=120 
The volume of the pyramid is 
120 in3, 


To find the volume, use the 
formula for the volume of a 
pyramid. s= 9, h=8. 


22. Strategy 


V=4s7h 


r-4 Gyo 
v=4@1)8) 

V=216 

The volume of the pyramid is 
216 m3, 


Solution 


To find the width, use the 
formula for the volume of a 
rectangular solid. V = 52.5, 


L=7, H=3. 

V=LWH 

52.5 = 7(W)(3) 

52.5=21W 

2.5=W 

The width of the freezer is 2.5 
ft. 
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23. Strategy 
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To find the height, use the 
formula for the volume of 
rectangular solid. 

V = 1,836, L = 18, W= 12. 


V=LWH 

1,836 = 18(12)(A) 

1,836 = 216H 

8.5=H & 
The height of the aquarium is 
8.5 in. 


To find the radius, use the 
formula for the volume of a 
cylinder. V = 502.4, h= 10. 


V=nr7h 

502.4 =r7(10) 

50.24 = nr? 

15.99 = 7? 

V15.99 wr? 

—r is the square root of 15.99. 
4.00 xr 

The radius of the cylinder is 
approximately 4.00 in. 


To find the height: 

—Find the radius of the 
base of the cylinder. 
d= 14. 

— Use the formula for the 
volume of a cylinder. 


Y= 2,310. 
r=4d=404)=7 
V=mr-h 


2,310 =n(7)"A 

2,310 = 2(49)h 

15.0l zh 

The height of the cone is 
approximately 15.01 cm. 


To find the length and the 
width, use the formula for the 
volume of a rectangular solid. V 
= 125) as =, 
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Solution 


24. Strategy 


Solution 


25. Strategy 


Solution 


V=LWH 

125 = LW(5) 

25=LW 

25s I? 

Substitute L for W. 

425 =L 

5=L 

5 = Wbecause W= L. 

The length of the rectangular 
solid is 5 in. 

The width of the rectangular 
solid is 5 in. 


To find the length and the 
width, use the formula for the 
volume of a rectangular solid. 
V= 864. H=6,L=W. 


V=LWH 

864 = LW(6) 

144=LW 

144= 17 

Substitute L for W. 

W144 =f 

12=L 

12 = Wbecause W= L. 

The length of the rectangular 
solid is 12 m. 

The width of the rectangular 
solid is 12 m. 


To find the amount of oil: 

— Find the radius of the 
base of the cylinder. d= 6. 

—Use the formula for the 
volume of a cylinder. 
h=4. 

— Multiply the volume of 
the cylinder by 4 2 


r=4d=4@)=3 

V=nr-h 

V =n(3) (4) 

V = n(9)(4) 

V=36n 

2 y =2(36n)= 24m ~ 75.40 
The storage tank contains 
approximately 75.40 m3 of oil. 


To find the amount not being 
used for storage: 
—»Find the radius of the 
base of the cylinder. 
d= 16. 
— Use the formula for the 
volume of a cylinder. 
h = 30. 
— Multiply the volume of 


the cylinder by 4 , which 


26. Strategy 


is the portion not being 


Solution r= 4 d= 4a 6)=8 


V = n(8)° (30) 

V = 1(64)(30) - 

V = 1,920n 
ty=4(9207) 

= 4807 = 1,507.96 

The portion of the silo that is 
not used is approximately 
1,507.96 ft. 


Objective B Exercises, pages 560-562 


To find the surface area, use 
the formula for the surface 
area of a rectangular solid. 
L=5,W=4, H=3. 


27. Strategy 


SA =2LW+2LH+2WH 
SA = 2(5)(4) + 2(5)(3) 

+ 2(4)(3) 

SA = 40+ 30+ 24 

SA = 94 

The surface area of the 
rectangular solid is 94 m2. 


Solution 


28. Strategy To find the surface area, use 
the formula for the surface 


area of a cube. a = 14. 


SA = 6s" 

SA= 6.47) 

SA = 6(196) 

S416 

The surface area of the cube is 
1,176 ft2. . 


Solution 
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29. Strategy To find the surface area, use 
the formula for the surface 
area of a pyramid. s = 4, 
1=5. 

Solution SA =s?+2s/ 

SA =4? +2(4)(5) 

SA = 16+ 40 

SA = 56 

The surface area of the 
pyramid is 56 m2. 


30. Strategy To find the surface area: 
— Find the radius of the 
sphere. d= 2. 
_ —Use the formula for the 


surface area of a sphere. 


r=td=4(2)=1 

SA =4nr? 

SA=4n(1) 

SA = 4n(1) 

SA =4n 

SA 12.57 

The surface area of the sphere 


is 4x cm?. The surface area of 
the sphere is approximately 


12.57 cm2. 


Solution 


To find the surface area, use 
the formula for the surface 
area of a cylinder. r = 6, 
h=2. _— 


31. Strategy 


SA =2nr? + 2arh 
SA =2n(6? -2n(6)(2) 


SA = 2n(36) + 24x 

SA = 72n + 24n 

SA = 96n 

SA = 301.59 

The surface area of the 
cylinder is 96x in?. The 
surface area of the cylinder is 
approximately 301.59 in2. 


Solution 


To find the surface area: 

—Find the radius of the 
cone. r= 3. 

— Use the formula for the 
surface area of a cone. 

j 1=9. 


32. Strategy 
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Solution 


33. Strategy 


Solution 


34. Strategy 


Solution 


35. Strategy 


Solution 


36. Strategy 
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r=4d=4@)=15 

SA =nr2 +nrl 

SA = (1.5) + 2(1.5X9) 

SA = n(2.25) + 13.50 

SA = 15.752 

SA = 49.48 

The surface area of the cone is 


15.751 ft2. The surface area of : 
the cone is approximately 


49.48 fi. 


To find the surface area, use 
the formula for the surface 
area of a rectangular solid. 
H=5,L=8, W=4. 


SA =2LW+2LH+2WH 
SA = 2(8)(4) + 2(8)(5) 

+ 2(4)(5) 

SA = 64+ 80+ 40 

SA = 184 

The surface area of the 


rectangular solid is 184 ft2. 


To find the surface area, use 
the formula for the surface 
area of a rectangular solid. 
L=60, W= 32, H= 14. 


SA=21LW+2LH+2WH 
SA = 2(60)(32) + 2(60)(14) 
+ 2(32)(14) 

SA = 3,840 + 1,680 + 896 
SA = 6,416 

The surface area of the 
rectangular solid is 


6,416 cm2, 


To find the surface area, use 
the formula for the surface 
area of a cube. s = 3.4. 


SA = 6s? 

SA = 6(3.4F° 

SA = 6(11.56) 

The surface area of the cube is 
69.36 m2, 


To find the surface area, use 
the formula for the surface 
area of a cube. s = 1.5. 


350 
Solution 
37. Strategy 
Solution 
38. Strategy 
Solution 
39. Strategy 
Solution 


Chapter 9: Geometry 


S4 = 652 40. Strategy 


SA = 6(1.5)° 

SA = 6(2.25) 

The surface area of the cube is 
13.5 in2. 


To find the surface area: 

—Find the radius of the 
sphere. d= 15. 

— Use the formula for the 
surface area of a sphere. 


Solution 


r=4d=4(15)=7.5 


SA =4nr? 
SA =4n(7.5F 
SA = 4n(56.25) 


SA = 225n 
The surface area of the sphere 


is 225n cm2. 


41. Strategy 


To find the surface area, use 
the formula for the surface 


area of a sphere. r = 2. Solution 


SA =4nr? 
SA = 4n(2” ) 


SA = 4n(4) 

SA = 16n 

SA = 50.27 

The surface area of the sphere 


é : 42. Strategy 
is approximately 50.27 in?. 


To find the surface area, use 
the formula for the surface 
area of a cylinder. r = 4, 

h= 12. 


SA= 2nr2 +2nrh Solution 


SA= 2n(4? 2n(4X12) 
SA = 2n(16) + 962 

SA = 32n + 96n 

SA = 1282 

SA = 402.12 

The surface area of the 
cylinder is approximately 


402.12 in2. 
43. Strategy 


To find the surface area: 

— Find the radius of the 
base of the cylinder. 
d= 1.8. 

— Use the formula for the 
surface area of a cylinder. 
h=0.7. 


r=4d=4(1.8)=0.9 


SA =2nr? + 2nrh 
SA =2n(0.9? )+2(0.9X0.7) 


SA = 27(0.81) + 1.267 
SA = 1.622 + 1.262 
SA = 2.8812" 

The surface area of the 
cylinder is 2.887% m2. 


To find the surface area, use 
the formula for the surface 
area of a cone. 
r=1.5,/=2.5. 


SA=nr? +071 

S4= (1.57 }+ n(1.5X2.5) 
SA = n(2.25) + 3.750 

SA = 6n 

The surface area of the cone is 
6n fi2, 


To find the surface area: 

—Find the radius of the 
base of the cone. d= 21. 

— Use the formula for the 


surface area of a cone. 
/= 16. 


r=4d=4(21)=10.5 

SA =nr? +n7l 

SA = n(10.5)* +2(10.5X(16) 
SA = (110.25) + 1682 

SA = 278.252 

SA = 874.15 

The surface area of the cone is 
approximately 874.15 in2. 


To find the surface area, use 
the formula for the surface 
area of a pyramid. s = 9, 

94.2) 
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Solution 


44. Strategy 


Solution 


45. Strategy 


Solution 


46. Strategy 


Solution 
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SA=s*+2sl 

SA = 9 +2(9)(12) 
SA =81 +216 

SA =297 

The surface area of the 
pyramid is 297 in2. 


To find the surface area, use 
the formula for the surface 
area of a pyramid. s = 16, 
1/=18. 


SA =s*+2sl 

SA =167 +2(1618) 
SA = 256 + 576 

SA = 832 

The surface area of the 
pyramid is 832 m2. 


To find the width, use the 
formula for the surface area of 
a rectangular solid. 

SA = 108, L=6, and H= 4. 


SA =2LW+2LH+ 2WH 
108 = 2(6)W + 2(6)(4), 

+ 2W(4) 

108 = 12W+48+8W 

108 = 20W + 48 

60 = 20W 

3=W 

The width of the rectangular 
solid is 3 cm. 


To find the height, use the 
formula for the surface area of 
a rectangular solid. 

SA = 162, L=12, W=3. 


SA =2LW+2LH+ 2WH 
162 = 2(12)3 + 2(12)H 

+ 2(3)H 

162 = 72+ 24H+ 6H 

162 = 72 + 30H 

90 = 30H 

3=H 

The width of the rectangular 
solid is 3 ft. 


47. Strategy 


Solution 


48. Strategy 


Solution 


49. Strategy 


Solution 
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To find the number of cans or 

paint: 

—Find the formula for the 
surface area of a cylinder. 
r= 12, h=30. 

—Divide the surface area by 
300. 


SA =2nr? + 2nrh € 
SA= 2n(12?)+ 2n(12\(30) 
SA = 2n(144) + 7202 

SA = 288n + 7207 

SA = 1,0082 

1,008 + 300 = 10.56 

Because a portion of an 


eleventh can is needed, 11 cans 
of paint should be purchased. 


To find the amount of fabric: 

— Find the radius of the 
sphere. d= 32. 

—Use the formula for the 
surface area of a sphere. 


r=4d=4(32)=16 


SA =4nr? 
SAz 4n(16? ) 


SA = 4n(256) 

SA = 1024n 

SA = 3,217 

Approximately 3,217 fi2 of 
fabric was used to construct the 
balloon. 


To find the amount of glass, 
use the formula for the surface 
area of a rectangular solid. 
Omit the top of the fish tank. 
The formula becomes 

SA =LW+2LH+ 2WH. 
L=12,W=8, H=9. 


SA=LW+2LH+2WH 

SA = 12(8) + 2(12)(9) 

+ 2(8)(9) 

SA = 96+ 216 + 144 

SA = 456 

The fish tank requires 456 in? 
of glass. 
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50. Strategy 


Solution 


51. Strategy 


Solution 


To find the area of the label: Critical Thinking 9.4, page 562 

—>Find the radius of the ae 
base of the cylinder. 52. The volume of the sphere is V=3 71" . 
d= 16.5. 


— Use the fact that the 
surface area of the side of 
a cylinder is given by 
2arh. h = 17. 


r=4d =4(16.5)=8.25 


Area of the label = 21rh 

Area of the label = 27(8.25)(17) 
Area of the label ~ 881.22 

The area of the label is 


approximately 881.22 cm?. 


To find the difference in area: 

— Use the formula for the 
surface area of a pyramid. 
s=5,1=8. 

—Use the formula for the 
surface area of a cone. 


1 1 
r=qd =7(5)=2.5,1=8. 


— Subtract the surface area 
of the cone from the 
surface area of the 
pyramid. 


We first calculate the area of 
the pyramid. 


SA=s742sl 
SA = 5? +2(65N(8) 


SA =25 + 80 54. 


SA = 105 

We now calculate the surface 
area of the cone. 

SA =r? +171 

SA = n(2.5Y +n(2.5)(8) 
SA = 1(6.25) + 202 

SA = 26.251 

SA ~ 82.47 

105 — 82.47 = 22.53 

The surface area of the 
pyramid is approximately 
22.53 cm? larger than the 
surface area of the cone. 


53. 


The volume of a hemisphere is 
Abm)-420°. 


The surface area of a sphere is SA = Anr?. 
The surface area of a hemisphere is 


A= (4nr? nr? 


= 2nr? +nr? = 3nr?, 


hemisphére 


The distance from the edge of the base 
to the vertex of a regular pyramid is 
longer than the distance, perpendicular 
to the base, from the base to the vertex. 
The statement is always true. 


The distance from the edge of the base 
of a cone to the vertex is longer than 
the distance, perpendicular to the base, 
from the base to the vertex. The 
statement is never true. 


The four triangular faces of a regular 
pyramid could be equilateral triangles, 
but they could be isosceles triangles 
that are not equilateral. The statement 
is sometimes true. 


The surface area of a rectangular solid is 
SA =2LW+2LH + 2WH. 

Double the width and height: 

SA = 2L(2W) + 2L(2H) + 2(2W)(2H) 
SA=4LW+ 4LH+ 8WH 

SA =2QLW+2LH + 2WH) + 4WH 

The surface area is twice the original 
surface area plus 4WH. 


The volume of a rectangular solid is 
V = LWH. 

Double the length and width: 
V=(QL)QW)H 

V=4LWH 

The quantity 42 WH is 4 times LWH. 
The volume is quadrupled. 
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c. 


1. Strategy 


Solution 


2. Strategy 


The volume of a cube is V = 5°. 
Double the length of a side: 


V=(Qs) 

V = 85° 

The volume is 8 times the original 
volume. 


The surface area of a cylinder: 


SA =2nr? + 2arh 
Double the radius and double the 


height: 
SA =2n(2r)? +2 n(2r\2h) 


SA =2n(4r? + 8rrh 
SA =8nr* +8nrh 
SA = 40 nr? +2nrh ) 


The surface area is 4 times the original 


surface area. 


Section 9.5 


Objective A Exercises, pages 567-568 


lengths of the sides. 


P= 121 


The perimeter of the polygon is 


121 cm. 


lengths of the sides. 


Solution P= 34.97 + 22.75 + 25.73 


3. Strategy 


Solution 


+ 15.94 + 18.30 + 21.61 
P= 139.5 


The perimeter of the polygon 


is 139.3 m. 


circles. 


P=d+d+2(nd) 


P=24+2+n7(2) 
P=4+2n 
P x 10.28 


The perimeter is (4 + 27) ft. 


The perimeter is 
approximately 10.28 ft. 
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To find the perimeter, add the 


P=19+20+8+5+27+42 


To find the perimeter, add the 


The perimeter is the sum of the 
two diameters plus two half- 


4. Strategy 


Solution 


5. Strategy 


Solution 


6. Strategy 


Solution 


7. Strategy 


Solution 


8. Strategy 
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The perimeter is the sum of 
four half-circles. 


pe (ind J 


P = 2n(4) 

P=8n 

P2513 

The perimeter is 8x cm. £ 
The perimeter is 

approximately 25.13 cm. 


The perimeter is the sum of 
three sides of a rectangle and 


4 the circumference of a 


circle. 


P=2L+W+4(nd) 
P=2(15)+8+4 n(8) 


P=38+4n 

P = 50.57 

The perimeter is (38 + 47) m. 
The perimeter is approximately 
50.57 m. 


The perimeter is the sum of 
two radii and 4 the 


circumference of a circle. 


P=rtr +4(2nr) 
P=6 +6+42(6) 


P3=i2 +97 

P = 40.27 

The perimeter is (12 + 97) cm. . 
The perimeter is approximately 
40.27 cm. 


The perimeter is the sum of the 
measure of the sides of the 
figure. (Hint: Find the lengths 
of the two unlabeled sides 
first.) 


60 — 42 = 18; 28 — 12 = 16 
P=28 +60 + 12 +42 +16 + 18 
e= 176 

The perimeter is 176 ft. 


The perimeter is the sum of 
two sides of a rectangle plus 
two half circles. 


354 


Solution 


9. Strategy 


Solution 


10. Strategy 


Solution 


11. Strategy 


Chapter 9: Geometry 


P= 2L+24 nd ) Solution 
P=2(8) + (3) 

P=16+3n 

P 25.42 

The perimeter is 

(16 + 32) in. 

The perimeter is 

approximately 25.42 in. 


The perimeter is the sum of 
two sides of a triangle plus 
one-half the circumference of a 
circle. 


12. Strategy 


P=2+2 +4 (nd) 
P=4+4-n(2) 


Pa PT 

Px7.14 

The perimeter is (4 + 1) ft. 
The perimeter is 
approximately 7.14 ft. 


The perimeter is the sum of the 
four sides plus one-half the 
circumference of a circle. 
Solution 


P=5+5+5+5+4nd 
P=20+4n(7) 


P=20+3.5n 

P=31.00 

The perimeter is (20 + 3.572) 
cm. 

The perimeter is 
approximately 31.00 cm. 


The perimeter is the sum of 
three sides of a rectangle and 
two sides of a triangle. Use the 
Pythagorean Theorem to find 
the side of the triangle. 


13. Strategy 


Solution 





c? =a? +b? 

c? —4? +3? 

c* =164+9 

c? =25 
oewIseis 
P=L+2W+2c 
P=8+2(3) + 2(5) 
P=8+6+10 

P=24 

The perimeter is 24 m. 


The perimeter is the sum of 
three sides of a rectangle and 
two sides of a triangle. Use the 
Pythagorean Theorem to find 
the side of the triangle. 


5 


18 L 


c? =a? +b 

c7 = 97 4127 

c* =814144 

c? =225 

Cael 15 
P=L+2W+2c 
P=18+2(5) + 2(15) 
P=18+10+30 
P=58 

The perimeter is 58 cm. 


The perimeter is equal to three 
sides of a rectangle plus one 
half the circumference of a 
circle. 


P=2L+W+4nd 


P=2(6.5)+3+42G) 


PEA1G6 VSR 

P = 20.71 

Approximately 20.71 ft of 
weather stripping was used 
around the door. 


= 
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14. Strategy The perimeter is equal to two 
sides of a rectangle plus two 


half circles. 


p=21+2Gnd) 


P =2(25) + 2(10) 

P=50+ 10n 

P = 81.42 

The perimeter of the roller rink 
is approximately 81.42 m. 


To find the cost: 

—Find the length of fencing 
not along the road. 

— Multiply the cost per foot 
times the length for each type 
of fence and add. 


Length = 2(800) + 1,250 = 2,850 
Cost = 5.10(2,850) + 6.70(1,250) 
Cost = 22,910 

The cost of the fence is $22,910. 


To find the cost: 
—Use the diagram to find the 
perimeter of the rain gutter. 


3 


Solution 


15. Strategy 


Solution 


16. Strategy 


8 


—Multiply the length times 
the cost per foot. 


L=14+8+6+3+8+5 
L=44 

Cost = 44(22.60) 

Cost = 994.40 

The cost of the rain. gutter is 
$994.40. 


Solution 


Objective B Exercises, pages 568-569 


The area is equal to the area of 
the rectangle minus the area of 
the triangle. The base of the 
triangle is 8 — (2 + 2) =4. 


A=LW-4bh 

A =8(4)-5 (4)3) 
A=32-6 

A=26 

The area is 26 cm2. 


17. Strategy 


Solution 
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18. Strategy 


Solution 


19. Strategy 


Solution 


20. Strategy 


Solution 


Section 9.5 355 


The area is equal to the area of 
the rectangle minus the area of 
the triangle. 

A=LW-4bh 


A=80(0)-4(30)(12) 
A = 2,400 — 180 
A = 2,220 “ 


The area is 2,220 cm2, 


The area is equal to the area of 
a square plus 4 the area of a 


circle. The radius of the circle 
is one half the length of a side 
of the square (6). 


r=4s=4@=3 

A=s*+ dnr? 

A=6 +4 23)" 
A=36+47(9) 

A =36+ 4.51 

Ax 50.14 

The area is (36 + 4.57) in2. 
The area is approximately 
50.14 in2. 

The area is equal to the area of 
arectangle minus 4 the area 


of a circle. The radius of the 
circle is one half the length of 
the width of the rectangle 
(0.8). 


r=4Ww=4(0.8)=0.4 
Az LW-4nr? 
A=2(0.8)-4n(0.4)° 
A=1.6-4n(0.16) 


A= 1.6 — 0.08% 

Aw 1.35 

The area is (1.6 — 0.087) m2. 
The area is approximately 1.35 
m2, 
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21. Strategy 


Solution 


22. Strategy 


Solution 


23. Strategy 


Solution 


24. Strategy 


Solution 


Chapter 9: Geometry 


The area is equal to 3 of the 25. Strategy 


area of a circle. 


fe 4 are Solution 


A=4n 8”) 
A=4n(64) 


A=48n 

A = 150.80 

The area is 48x in. 

The area is approximately 


150.80 in2. 26. Strategy 


The area is equal to the area of 
a rectangle minus 4 the area 


of a circle. The radius of the 
circle is one half the length of 
the rectangle. 


r=41=4(4)=2 
A=LW-4nr" 


4=484)-4 20) 
A=14-4n(4) 

A=14-2n 

Aw 7.72 

The area is (14 —2n) ft. 

The area is approximately 7.72 
ft2. 


Solution 


27. Strategy 


The area is equal to the area of 
the rectangle plus the area of 
the triangle. 

h=9-6=3 

b=W=4 

A=LW+4 bh 

A= 6(4)+4(4)@) 


A=24+6=30 
The area is 30 in. 


Solution 


To find the area, use the 
formula for the area of a 
trapezoid. 

A=4 h(by + by) 
A=4-4(12+8) 

A = 2(20) = 40 

The area is 40 m2. 


28. Strategy 


The area is equal to the area of 
a rectangle plus the area of a 
triangle. 

h=5-3=2 

b=4 

A=LW+4 bh 
A=4(3)+4(4)Q) 
A=12+4 

A=16 

The area is 16 in?. 

The area is equal to the area of 
a triangle plus 4 the area of a 
circle. The radius is 4 the 


diameter. 
r=4d=4(Q2)=11 
A=4bntdnr? 
A=4(22)22)+4 n(11)" 
A=242+4-n(121) 


A = 242 + 60.52 
A = 432.07 


The area is (242 + 60.51) cm2. 
The area is approximately 


432.07 cm2. 

The area is equal to the area of 
a triangle plus the area of + 
the area of a circle. The radius 
of the circle is 4 the diameter. 


r=td =4(10)= 5 
A =4 bh +4 nr? ) 
2 
A=4(10X8)+4 x(5) 
A=40+4 n(25) 
A=40+ 12.5 
Aw 79.27 
The area is (40 + 12.57) in2. 


The area is approximately 
79.27 in2. 


To find the area, use the 
formula for the area of.a 
trapezoid. 
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Solution 


29. Strategy 


Solution 


30. Strategy 


Solution 


31. Strategy 


Solution 


32. Strategy 


Solution 


Section 9.5 357 


A=th(y +b) 
A=4.6(21+5) 
A = 3(26) = 78 

The area is 78 m2. 


To find the cost: 
—Find the area of the room and hallway. The total area is the area of two rectangles. 
— Multiply the total area by 28.50. 


A=1[W,+L2W2 

A = 6.8(4.5) + (10.8 — 6.8)(1) 
A = 30.6 + 4(1) 

A = 34.6 

Cost = (34.6)(28.50) = 986.10 
The cost of the carpet is $986.10. 


To find the area of the boundary: 

—Find the area of the total area of the boundary and the swimming pool. 
— Subtract the area of the swimming pool from the total area. 

L, =8+2(2)=12 

W,=5+ 2(2)=9 

A=1,W,- L2W2 

A = 12(9) — 8(5) 

A = 108 — 40 = 68 

The area of the boundary is 68 m2. 


To find the amount of hardwood, find the area of the rectangle plus the area of two half 
circles. The radius of the circle is one half the width of the rectangle. 


Lami 
r=5W = (80)=40 


A=LW+ 26 nr? } 
A =175(80)+n(407 } 


A = 14,000 + 1,6007 
A = 19,026.55 
19,026.55 ft2 of hardwood floor is needed to cover the floor. 


The area of the park is the area of the large rectangle minus the area of the small rectangle 
plus 4 the area of the circle. The radius of the circle is one half the diameter. 


radd=4h(2.5+4.3)=5(68)=3.4 

A=W, -LW2+40° 

A=17,5(4.3 +2.5) (17.5 12.792.5)+4.23.4) 
A=17.5(6.8)-4.8(2.5)+4(m)(11.56) 


Aw 119-12 + 18.16 
Aw 125.16 
The total area of the national park is 125.16 mi. 
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Objective C Exercises, pages 569-571 


33. Strategy 


Solution 


34. Strategy 


Solution 


35. Strategy 


Solution 


Chapter 9: Geometry 


36. Strategy 


The volume is equal to the 
volume of the rectangular solid 
minus the volume of the 
cylinder. The radius of the 
cylinder is one half the 
diameter of the circle. Solution 


r=4a=t0. vee 


V=LWH- 

V =2(1.2X0. oo ah ay (2) 
V= 1.92 — 1(0.04)2 

V = 1.92 — 0.082 

Vz 1.67 

The volume of the solid is (1.92 
— 0.082) m3. The volume of the 
solid is approximately 1.67 m>. 


The volume if equal to the sum 
of the volumes of the two 
rectangular solids. The width 
of the smaller rectangular solid 
is 

2-1.5=0.5. 


37. Strategy 


Solution 

V=LWA + LoW2A2 
V=2(1. x) .5) + 2(0.5)(0.5) 
V=4,5+0.5 
V=5 
The volume of the solid is 
5 m3, 

38. Strategy 
The volume is equal to the 
volume of a cylinder plus one 
half the volume of a sphere. 
The radius of the sphere is one 
half the diameter of the 
cylinder. 


r=4d=4d6)=3 
V=nr-h AG nr?) 
Vx n(3? 12) +4 Tt 3°) 
V = n(9\12)+4 n(27) 


V = 1082 + 182% = 126n 

V = 395.84 

The volume of the solid is 
126n ft3. The volume of the 
solid is approximately 395.84 
ft. 


Solution 


The volume is equal to the 
volume of the rectangular solid 
minus one half the volume of 
the cylinder. The radius of the 
cylinder is one half the 
diameter of the circle. 


r=4d=4(2)=1 

V =LWH- Ze 

y = 3(4X4)-4 n( Je) 
y =128-4 (1X8) 
V=128-—4n 

V = 115.43, 

The volume of the solid is 
(128 — 42) cm. 

The volume of the solid is 
approximately 115.43 cm3, 


The volume is equal to the 
volume of the larger 
rectangular solid minus the 
volume of the smaller 
rectangular solid. 


V =1,W,H — LzW2 Fh 

V= 8(5)(8) — 8(3)(2) 

V = 320 — 48 

V=272 

The volume of the solid is 272 
ft3. 


The volume of the solid is the 
volume of the rectangular solid 
plus one half the volume of a 
cylinder. The radius of the 
cylinder is one half the width 
of the rectangular solid. 


r=4W=4(6)=3 
y=LWH+4 (rh) 


V = 9(6X1) +4 2(3? 2) 
V =544+4n(9)2) 
V=54+9n 

V = 82.27 

The volume of the solid is 


(54 + 9n) in3. The volume of 
the solid is appconmately 


82.27 in. 
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39. Strategy 


Solution 


40. Strategy 


Solution 


41. Strategy 


Solution 


The volume is equal to the 
volume of the cylinder plus the 
volume of the cone. The radius 
of the cone is equal to one half 
the diameter of the cylinder. 

h = 3, h, =2 


42. Strategy 


ess ta as 4¢) ar Solution 
V= nr? In + 4 nh 

v= n(1.5) 6)+4n0.5°Q) 

V = m(2.25)(3) +4 n(2.25)(2) 

V=6.75n + 1.50 = 8.25n 


_Vx25.92 


The volume of the solid is 8.257 
in3. 

The volume of the solid is 
approximately 25.92 in3. 


The volume is equal to the 43. Strategy 
volume of the cylinder plus the 


volume of the rectangular solid. 


V=nrh+ LWH 

V = n(8’)(2) + 4(4)(15) ’ 
V = (64)(2) + 240 

V = 128n + 240 

V = 642.12 

The volume of the solid is 
(1287 + 240) m3. 

The volume of the solid is 
approximately 642.12 m3. 


Solution 


The volume is equal to the 
volume of a cone plus one half 
the volume of a sphere. The 
radius of the sphere is one half 
the diameter of the cone. 


r=4d=+)=3 
V=4nrh +4 Grr) 
V=4nG) ©)+42(°) 
V =4n(9)(6) +4227) 


V= 18x + 182 = 360 

V = 113.10 

The volume of the solid is 
36n ind. 

The volume of the solid is 
approximately 113.10 in, 


44. Strategy 


Solution 


© Houghton Mifflin Company. All rights reserved. 


Section 9.5 359 


The volume is equal to the 
volume of the large cylinder plus 
of the volume of the small 
cylinder. The radius of each 
cylinder is one half the diameter 
of each cylinder. 


r=44=4©=3 
r2 =4d) =4(2)=1 
V=nrth +nrgh 


Vs n(3?\2)+ n(? ys) 
V=n(9)(2) + 2(1)(4) 

V= 182+ 4n = 220 

V = 69.12 

The volume of the solid is 
22n in3, 

The volume of the solid is 
approximately 69.12 in?. 


The volume is equal to the large 
cylinder minus the small 
cylinder. The radius of each 
cylinder is one half the diameter 
of each cylinder. 


ry=4d=4(18)=9 
r2 =hd, =40)=4.5 


Y= arth ~ nrsh 

V = n(9")(24) - 2(4.5)°(24) 

V = 0(81)(24) — 2(20.25)(24) 
V= 1,944n — 486n 1,4587 

V = 4,580.44 

The volume of the solid is 1,458 
cm3, 

The volume of the solid is 
approximately 4,580.44 cm3, 
The volume is equal to the 
volume of a rectangular solid 
plus the volume of a pyramid. 


The height of the pyramid is 
5-2=3. 


V=LWH+45"h 
V = 8(8)2) +4 (7 J) 


V= 128+4(64)(3) 


V=128+ 64 = 192 
The volume of the solid is 
192 in3. 
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45. Strategy 


Solution 


46. Strategy 


Solution 


47, Strategy 


Solution 


48. Strategy 


The volume of the bushing is equal to the volume of the rectangular solid minus one half the 
volume of the cylinder. The radius of the cylinder is one half the diameter of the cylinder. 


r=td=4(4)=2 

Vy =LWH-4nr7h 

y =12(8)(3)-4 n(2? Ji2) 
y =288-4n(4)(12) 

V = 288 —24n 


V = 212.60 
The volume of the solid is approximately 212.60 in3, 


The amount of oil is equal to one half the volume of the tank. The volume of the tank is 
equal to the volume of the cylinder plus the sum of two half spheres.’ The radius of the sphere 
is one half the diameter of the cylinder. 


=-ta=l()=4 


V=nr-h +146 nr? ) 
v = n(2? \30)+32(4° ) 
V = n(16)(30) +4 (64) 


y= 4800+ 22n 


ty =4 (800+ 2361) 


Ly= 240n+148 =2824 n 


1 y ~ 888.02 
The truck is carrying approximately 888.02 ft of oil. 


To find the cost: 

_»Find the volume. The volume is equal to the volume of a rectangular solid plus 
one half the volume of a cylinder. The radius of the cylinder is one half the length 
of the rectangular solid. 

—»Multiply the volume by 6.15. 


r=41=4(50)=25 
V=LWH+4ar7h 


V = 50(25\(0.5)+ 4 n(25) (0.5) V = 625 + 156.25 


Cost = 6.15(625 + 156.257) 
~ 6,862.62 
The cost of the floor is $6,862.62. 


To find the amount of water: 

—Find the volume of the two rectangular solids. 

— Add them together. : 
— Multiply the volume in cubic meters by 1,000. 


© Houghton Mifflin Company. All rights reserved. 


Section 9.5 361 


Solution V=1,W,H, + L,W>H, 
Asan Seed * eo 5) 
V=50+4 
The oe is . m3. 
95(1,000) = 95,000 
95,000 L of water are needed to fill the swimming pool. 
Objective D Exercises, pages 571-572 
ee 


49. Strategy The total surface area equals the sum of the surface area of each face of the solid. The front 
face is split into two squares. 


0.5 


15 0.5 


Solution SA=2(1. aT + 2(0. 5) Ut; O + 2(2)(0.5) + 1(2) + 2(2) 
SA= ca 
The surface area is 19 m2. 


50. Strategy The total surface area equals the surface area of the rectangular solid minus the top of the 
solid plus one half the surface area of the cylinder. The radius of the cylinder is one half 
the width of the rectangular solid. 


Solution =44 =1(6)=3 
SA=2LW+2LH+2WH- iWon +2nrh) 


SA=LW+2LH+2WH +nr? +arh 

SA =(24K6)+2(24)(4) +2(6)(4) i +7(3)(24) 
SA = 1444+ 192+ 48 + n(9) + 727 

SA = 384+ 81 

SA = 638.47 

The surface area is (384 + 817) in2. 

The surface area is approximately 638.47 in2. 


51. Strategy The total surface area equals the surface area of a cylinder, minus one end of the cylinder, 
plus the surface area of a cone, minus the bottom of the cone. The radius of the cone is one 


half the diameter of the cylinder. 


Solution r= 4 d= +6) =3 
SA = Q2xr? +2nrh )-mr? + (xr +nrl) mr? 
SA=nr* +2arh+nrl 
SA =n)" +2n(3)(10) + 2(3X(8) 
SA = 9nt+ 602 + 24n = 932 
SA = 292.17 


The surface area of the solid is 93x cm2. 
The surface area of the solid is approximately 292.17 cm2. 
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52. Strategy 


Solution 


53. Strategy 


Solution 


54, Strategy 


Solution 


55. Strategy 


The total surface area equals the surface area of a cylinder minus one end of the cylinder, 
plus one half the surface area of a sphere. The radius of the sphere is one half the diameter 


of the cylinder. 

itso 4 ad = 4 (6) = 3 

SA = Qnr? +2nrh )- nr’ +5 (4x7) 
SA = 3nr2 +2nrh 

SA =3n(3) +2312) 

SA = 3n(9) + 720 

SA =27n+ 720 

SA = 99n 

SA = 311.02 


The surface area of the solid is 99x ft2. ‘ 
The surface area of the solid is approximately 311.02 ft2. 


The total surface area equals the surface area of a cylinder, minus one end of the 
rectangular solid, plus the surface area of the rectangular solid, minus one end of the 
rectangular solid. 


SA =(2nr? +2nrh )- WH +(2LW +2LH +2WH)-WH 


SA=2nr*+2nrh+2LW+2LH \ 

SA =2n(8)° +2n(8)(2)+2(15\(2) +2152) 

SA = 2n(64) + 320 + 60 + 60 

SA = 128n + 32x + 120 = 1602 + 120 

SA = 622.65 

The surface area of the solid is (1607 + 120) m2. 

The surface area of the solid is approximately 622.65 m2. 


The total surface area equals the surface area of the rectangular solid, minus the two ends 
of the cylinder, plus the surface area of the cylinder, minus the two ends of the cylinder. 
The radius is one half the diameter of the cylinder. 


r=4d=4(28)=14 
SA =(2LW +2LH+2WH) -2nr? + Qnr? : 2nrh)- 2nr? 


SA =2LW+2LH +2WH+2nrh-2nr° 

SA = 2(80)(40) +2(80 X30) +2(40)(30)+2n(14)(80)—27 (47) 
SA = 6,400 + 4,800 + 2,400 + 2,240m — 2n(196) 

SA = 13,600 + 2,240 — 3922 

SA = 13,600 + 1,8487 

SA = 19,405.66 

The surface area of the solid is (13,600 + 1,8487) m2. 

The surface area of the solid is approximately 19,405.66 m2. 


The total surface area equals the surface area of a cone, minus the bottom of the cone, plus 


one half the surface area of a sphere. The radius of the sphere is one half the diameter of 
the base of the cone. * 
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Solution a d= ee (8)= =a 
SA = mr? +. a tr? ++ 5 (427?) 
SA = mrl +209 


SA = n(4)6) + 2n(4?) 

SA = 24 n+ 2n(16) 

SA = 242 + 32n = 56n 

SA = 175.93 

The surface area of the solid is 56x cm2. 

The surface area of the solid is approximately 175.93 cm2. 


56. Strategy The total surface area equals the surface area of the rectangular solid, minus the cross 
sectional area of the cylinder (2 - 8), minus one half the surface of the ends of the cylinder, 
plus one half the surface area of a cylinder, minus one half the surface area of the ends of 

the cylinder. The radius of the cylinder is one half the diameter of the cylinder. 


Solution 7 =4d =5(2)=1 
SA =(2LW+2LH+ 2WH)-(2-8)-+ Rar? +5 nr? +2nrh 5 Orr”) 
SA =2LW+2LH+2WH-16- nr? +narh 
SA = 2(8X4)+ 2(8)(4)+2(4)(4)-16 — u(t?) n(1X(8) 
SA = 64+ 64+ 32-16-—2+8n 
SA = 144+ 7x 
SA = 165.99 


The surface area of the solid is (144 + 7) cm2. 
The surface area of the solid is approximately 165.99 cm2. 


57. Strategy The surface area equals the sum of the surface areas of the ten rectangular faces of the 
solid. V = 2(1.2)(0.8) — 2(0.2)°(2) 
Solution SA =2(8)(5) — 2(3)(2) + 2(8)(5) + 2(8)(3) + ae) + (8)(2) + 8(8) + 64 
SA = 80-12 + 80+ 48 + 48 + 16+ 64 =3 
The surface area of the solid is 324 ft. 
58. Strategy The total surface area equals the surface area of the large cylinder, minus the surface area 


of one end of the small cylinder, plus the surface area of the small cylinder, minus the 
surface area of one end of the small cylinder. 


Solution 7; =, = : 6)=3 
ry =F) =5(2)=1 
SA= (nr? +2nryh nrs + Qxr3 +2nroh mrs 
SA =2nrf + 2nrjh+2nrgh 


SA =2n(3)" +2n(3)(2)+22(1K4) 

SA = 2n(9) + 120 + 2n(1)(4) 

SA = 182+ 127 + 8x = 382 

SA = 119.38 

The surface area of the solid is 38x in?. 

The surface area of the solid is approximately 119.38 in2. 
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59. Strategy 


Solution 


60. Strategy 


Solution 


61. Strategy 


Solution 


62. Strategy 


The total surface area equals the surface area of the rectangular solid, minus the cross 
sectional area of the cylinder (2 - 6), plus one half the surface area of a cylinder. The radius 
of the cylinder is one half the width of the solid. 


r=4W=4©=3 
SA =(QLW+2LH+ 2WH)-(2-6)+4 Qnr? +2nrh) 
SA = 2(9K6)+2(9X(1)+2(6(1)- 12+0(3? }+-n(3X2) 


SA = 108 + 18+ 12-—12+9n+ 6x 

SA = 126 + 150 

SA OT 73512 

The surface area of the solid is (126 + 157) in2. 

The surface area of the solid is approximately 173.12 in2. 


The total surface area equals the surface area of the rectangular solid, minus the top of the 
rectangular solid, plus the surface area of the pyramid, minus the bottom of the pyramid. 


SA =(2LW+2LH+ 2WH) - LW +(s? +2s1 +s” 


SA =LW+2LH+ 2WH + 2sl 

SA = 8(8) + 2(8)(2) + 2(8)(2) + 2(8)(5) 
SA = 64 + 32 + 32 + 80 

SA = 208 

The surface area of the solid is 208 in2. 


To find the number of cans of paint: 

_»Find the surface area. The surface area equals the surface area of the sides of the 
rectangular solid, plus one half the surface area of the cylinder. The radius of the 
cylinder is one half the width of the rectangular solid. 

—»Divide the surface area by 250. 


r=4w=4(04)=47 
SA= 2LH+2WH+4(2nr? +2nrh ) 


SA =2LH+2WH+ nr* +nrh 
SA = 2(125\32)+2(94)G2)+ n(47? )+ n(47)(125) 


SA = 8,000 + 6,016 + 2,209x + 5,875x 

SA = 14,016 + 8,084n 

SA = 39,412.63 

39,412.63 + 250 = 157.65 

158 cans should be purchased to paint the auditorium. 


To find the total number of grams: 

— Find the surface area. The surface area equals the surface area of a cylinder, 
minus the top of the cylinder, plus the surface area of a cone, minus the surface 
area of the base of the cone. 

— Multiply the surface by 0.24. 
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Solution SA= (nr? +2nrh )- nr? (xr? + rl )- nr? 


SA = mr? +2nrh+nrl 
SA= (5? )+20(5)(3)+26X(10) 


SA = 1(25) + 30m + 50x = 1052 

SA = 329.87 

329.87 - 0.24 = 79.17 

The total weight of the metal is approximately 79.17 g. 


63. Strategy To find the cost: 
—Find the surface area. Two walls are 25.5 by 8, two walls are 22 by 8. Subtract 
the area of the doors and windows. 
—Multiply the surface area by 1.50. 


Solution SA = 2(25.5)(8) + 2(22)(8) — 2(2.5)(7) — 6(2.5)(4) 
| SA = 408 + 352 — 35 — 60 = 665 
665 -1.50 = 997.50 
The cost to plaster the room is $997.50. 


Critical Thinking 9.5, page 572 


64. Area of the sides: 2[36(10)] = 720 
Area of the top: 10(36) = 360 
Area of the front: — 2(1)(36) + 4(1)(34) = 208 
Area of the inside: 
Back 34(34) — 2(1)(34) = 1156 — 68 = 1,088 
sides 2(10)(34) — 4(10)(1) = 680 — 40 = 640 
shelves 6(10)(34) = 2,040 


Total area = 720 + 360 + 208 + 1,088 + 640 + 2,040 
Total area = 5,056 in? 
65. Length = carton width + diameter of bottle + cardboard width + diameter of bottle 
+ cardboard width + diameter of bottle + cardboard width. 
Length = =$+4 +k+4 +3k +4 +4- 12% in. 
Width = carton width + diameter of bottle + cardboard width + diameter of bottle + cardboard width 
Width =4+4 +h 444+4==8% in, 
Height = carton shih f- beta of bottle + carton width 
Height =4+8+4 = 8H in. 


The dimensions of the shipping carton are 128 in. x 8 in. x 8} in. 


66. SA of sphere = 4nr? 
SA of the side of the cylinder = 2urh =2nr(2r)= 4r? 
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Chapter Review Exercises, pages 577-578 


1. Strategy 


Solution 


2. Strategy 


Solution 


3. Strategy 


Solution 


4. Strategy 


Solution 


5. Strategy 


-»To find the measure of Zc, use the fact that the sum of an interior and 
exterior angle is 180°. V= LWH— rh 

>To find the measure of Zx, use the fact that the sum of the measurements of 
the interior angles of a triangle is 180°. 

~»To find the measure of Zy, use the fact that the sum of an interior and 
exterior angle is 180°. 


Zat* Zc = 180° 

74° + Zc = 180° 

Zc = 106° 

2b + Zc + Zx = 180° 
52° + 106° + Zx =180° 
158° + Zx = 180° 

ZX =22° 

Zx + Zy = 180° 

22° + Zy = 180° 

Zy = 158° 


To find the perimeter: 

—Find AC by writing a proportion, using the fact that in similar triangles, 
the ratios of corresponding sides are equal. 

— Use the formula for finding the perimeter of a triangle. 


AC _ BC 
DF EF 


AC _§ 
12a 
9(AC) = 12(6) 
9(AC) = 72 
AC=8 
P=AB+BC+4AC 
P=10+6+8 
P=24 
The perimeter of the triangle is 24 in. 


The volume is equal to the volume of the rectangular solid with dimensions 8 by 7 by 6, 
minus the rectangular solid with dimensions 8 by 4 by 3. 


V = 11V,A —L2V2 Fo 

V = 8(7)(6) — 8(4)(3) 

V = 336 —96 

V=240 

The volume of the solid is 240 in3. 


To find the measure of 2x, use the fact that adjacent angles of intersecting lines are 
supplementary. 


112° + Zx = 180° 
ZX = 68° 
The measure of Zx is 68°. 


See if the triangles are congruent, determine if one of the rules for congruence is 
satisfied. 


© Houghton Mifflin Company. All rights reserved. 


Chapter Review 367 


Solution BC = DE, AC= DF, 
ee ee) 
Two sides and the included angle of one triangle equal two sides and the included angle of 
the other triangle. 
The triangles are congruent by the SAS rule. 


6. Strategy The total surface area equals the surface area of a cylinder, minus the surface area of one 
end of the cylinder, plus one half the surface area of a sphere. The radius of the sphere is 
one half the diameter of the cylinder. 


Me 
Solution =tq=t (4)=2 
SA = nr? +2nrh } nr? +5 (4nr? ) 
SA =3nr? +2nrh 
SA =3n(2)" +20(2)(8) 
SA = 3n(4) + 322 
SA = 121+ 321 
SA = 44n 
SA = 138.23 
The surface area of the solid is approximately 138.23 m2, 
7. AC =AB+ BC 
AC = 3(BC) + BC 
AC = 4(BC) 
AC = 4(11) 
AC = 44 
The length of AC is 44 cm. 


8. Strategy The sum of the measures of the three angles shown is 180°. To find x, write an equation 
and solve for x. 


Solution 4x + 3x + (x + 28°) = 180° 
8x + 28° = 180° 
8x = 152° 
x = 19° 
The measure of x is 19°. 


9. Strategy The area is equal to the area of the rectangle plus one half the area of a circle. The radius 
of the circle is one half the length of the rectangle. 


Solution 7 =4 L=4 (8)=4 
A=LW+4n9 
A=8(4)+4n(47) 
A=32+4 n(16) 


A=32+ 8n 
A & 57.13 
The area is approximately 57.13 in2. 


10. Strategy To find the volume, use the formula for the volume of a pyramid. s = 6, h= 8. 
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11. 


12. 


13. 


14. 


Chapter 9: Geometry 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


V =457 
4 @)o 
=4 (36)8) 


V=96 cm, 
The volume of the pyramid is 
96 cm3. 


The perimeter is equal to two 
sides of a triangle plus one half 
the circumference of a circle. 


P=a+b+4nd 
P=16+16+4 n(10) 


P=32+ 52 

P ~ 47.71 

The perimeter is 
approximately 47.71 in. 


Za = 138° because alternate 
interior angles of parallel lines 
are equal. 

Za + Zb= 180° because 
adjacent angles of intersecting 
lines are supplementary. 


Za = 138° 

Za+ Zb= 180° 

138° + 2b = 180° 

Zb = 42° 

The measure of 2b is 42°. 


To find the surface area, use 
the formula for the surface 
area of a rectangular solid. 
L=10,W=5,H=4. 


SA=21LW+2LH+ 2WH 

SA = 2(10)(5) + 2(10)(4) 

+ 2(5)(4) 

SA = 100 + 80 + 40 

SA = 220 

The surface area of the solid is 


220 ft2. 


To find the measure of the 
other leg, use the Pythagorean 
Theorem. 

c=12,a=7. 


Solution 


15. Strategy 


Solution 


16. Strategy 


Solution 


17. Strategy 


Solution 


18. Strategy 


Solution 


a? +b? =c* 

7 +b? = 12? 

49 +b? =144 

b2 = 95 

b=195 

b = 9.75 

The other leg is approximately 
9.75 ft. 


To find the volume, use the 
formula for the volume of a 
cube. s = 3.5. 


V=s 

V=(3.5), . 

V = 42.875 

The volume of the cube is 


42.875 in, | 


Supplementary angles are two 
angles whose sum is 180°. To 
find the supplement, let x 
represent the supplement of a 
32° angle. Write an equation 
and solve for x. 


3254 x= 1802 

x = 148° 

The supplement of a 32° angle 
is a 148° angle. 


To find the volume, use the 
formula for the volume of a 
rectangular solid. 
L=6.5,W=2, H=3. 


V=LWH 

V = (6.5)(2)(3) 

V=39 

The volume of the solid is 39 
fi, 


To find the third angle, use the 
fact that the sum of the 
measures of the interior angles 
of a triangle is 180°. Let x = 
the third angle. 


37° + 48° + x = 180° 
85° + x = 180° 

ca OS" 

The third angle is 95°. 
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19. Strategy 


Solution 


20. Strategy 


Solution 


21. Strategy 


Solution 


22. Strategy 


To find the base, use the 
formula for the area of a 
triangle. Substitute 7 for / and 
28 for A and solve for b. 


Solution 


—A=tbh 


28 = 4 (7) 

56 = 7b 

8=b 

The base of the triangle is 


8 cm. 23. Strategy 


To find the volume, use the 
formula for the volume of a 
sphere. The radius of the 
sphere is one half the diameter. 


Solution 
r=44=4(2)=6 


24. Strategy 


The volume of the sphere is Solution 


288n mm. 


To find the length of each side, 
use the formula for the 
perimeter of a square. 

i 86. 25. Strategy 
P=4s | 

86 = 4s 

213s 

A side of the square is 

21.5 cm. 


To find the number of cans of 

paint: 

—Find the surface area by 
using the formula for the 
surface area of a cylinder. 

—>Divide the surface area by 
200. 


Solution 
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SA =2nr? + 2nrh 

SA= 2n(67 + 2n (61 5) 
SA = 2n(36) + 1807 

SA = 72x + 1807 

SA = 252 

252n + 200 = 3.96 

Because a portion of a fourth 


can is needed, 4 cans of paint“ 
should purchased. 


To find the amount of fencing, 
use the formula for the 
perimeter of a rectangle. 


P=2L+2W 

P =2(56) + 2(48) 

P=112+ 96 

P=208 

208 yd of fencing are needed to 
fence the park. 


To find the area, use the 
formula for the area of a 
square. s = 9.5. 


A= s? 
se 2 
A=(9.5) 
A = 90.25 
The area of the patio is 90.25 
m2. 


To find the area of the 

walkway: 

—Find the length and width 
of the total area. 

— Subtract the area of the 
plot of grass from the total 
area. 


I, =40+2+2=44 
W,=25424+2 =29 
A=I\W, -— LoW2 

A = 44(29) — 40(25) 

A = 1,276 — 1,000 

A=276 

The area of the walkway is 276 
m2, 


370 


Chapter Test, pages 579-580 


1. Strategy 


Solution 


2. Strategy 


Solution 


3. Strategy 


Solution 


4. Strategy 


Solution 


5. Strategy 


Chapter 9: Geometry 


Solution 


To find the measure of the 
other leg, use the Pythagorean 
Theorem. 

c=l1l,a=8. 


a? +b* =c? 

37+ bh? =11? 

64+ b?= 121 

b? =57 

b=/57 

bx 7.55 

The other leg is approximately 
7.55 cm. 


6. Strategy 


To determine if the triangles 
are congruent, determine if one 
of the rules for congruence is 
satisfied. 


AC = AC, AB = AB, 

A= ZA 

Two sides and the included 
angle of one triangle equal two 
sides and the included angle of 
the other triangle. 

The triangles are congruent by 
the SAS rule. 


Solution 


7. Strategy 


To find the area, use the Solution 


formula for the area of a 
rectangle. Substitute 15 for L 
and 7.4 for W. Solve for A. 


A=LW 

A= 15(7.4) 
A=lII11 

The area is 111 m2. 


To find the area, use the 
formula for the area of a 
triangle. Substitute 7 for b and 


12 for h. Solve for A. 8. Strategy 


A=tbh 


A=> (7X12) 
A=42 


The area is 42 ft2. Solution 


To find the volume, use the 
formula for the volume of a 
cone. r= 7, h= 16. 


Vix 4 mr?h 
V = =n(7) (16) 


V= = H(a9)( 6) 


y= 7847 
3 





The volume is = in3. 


To find the surface area, use 
the formula for the surface 
area of a pyramid. s = 3, 

hee 31 a 


SA =57 +25] 

SA = 37 + 2(3)(11) 
SA=9+ 66 

SA=75 

The surface area of the 
pyramid is 75 m2. 


The volume is equal to the 
volume of the cylinder plus the 
volume of the cone. h, = 30, 
h, = 12,r=7 


Vie nr>hy + 4 nrhp 
V =n(7P (G0)+= n(7) (12) 


Vex n(49)(30)+— n(49\(12) 


V= 1,470x + 196n = 1,666 
V = 5,233.89 

The volume of the solid is 
1,666n cm’, 

The volume of the solid is 
approximately 5,233.89 cm?. 


To find the area, use the 
formula for the area of a 
trapezoid. Substitute 20 for by, 
33 for b>, and 6 for h. Solve 
for A. 


A =F h(b, +b) 
A =>-6(20+33) 


A= 159 
The area is 159 in2, 
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9. Strategy 


Solution 


10. Strategy 


Solution 


11. Strategy 


Solution 


12. The polygon has 8 sides. 


The perimeter is the sum of 
two sides of a rectangle plus 
two half circles. 


P=2L+2Qnd) 


P=2(11) + (6) 
P=22'+ 62 

P= 40.8 

The perimeter is 

(22 + 6n) ft. 

The perimeter is 
approximately 40.8 ft. 


14. Strategy 


Solution 


15. Strategy 


The total surface area equals Solution 
the surface area of the 

rectangular solid, minus the 

top of the rectangular solid, 

plus the surface area of the 

pyramid, minus the bottom of 


the pyramid. 


SA = (2LW+ 2LH + 2WH) 
-LW +(s?+2sl)-s’ 

SA=LW+2LH+2WH + 2sl 

SA = 5(5) + 2(5)(3) + 2(5)(5) 
+ 2(5)(5) 

SA =25+30+50+ 50 

SA = 155 

The surface area of the solid is 

155 m2. 


16. Strategy 


The angles labeled are adjacent 
angles of intersecting lines and 
are, therefore, supplementary 
angles. To find x, write an 
equation and solve for x. 


4x + 10° +x = 180° 

5x = 170° 

x = 34° 

The measure of x is 34°. 


Solution 


17. Strategy 


The polygon is an octagon. 


13. Strategy 


Solution 


To determine whether the 
triangles are congruent, 
determine whether one of the 
rules for congruence is 
satisfied. 


Solution 


The triangles do not satisfy the 
SSS Rule, the SAS Rule, or the 
ASA Rule. The triangles are 
not necessarily congruent. 
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To find the volume, use the 
formula for the volume of a 
rectangular solid. 
L=6,W=7, H=4. 


V=LWH 

V = 6(7)(4) = 168 

The volume of the rectangular 
solid is 168 ft. fe 


To find the hypotenuse, use the 
Pythagorean Theorem. 
a=4,b=7 

tate b* 

C2 ta 4? tb: 7? 

c’ = 16 + 49 = 65 

c= 65 

c = 8.06 

The length of the hypotenuse if 
approximately 8.06 m. 


37° 4, 
t 


y = a because corresponding 
angles have the same measure. 
y + 37° = 180° because 
adjacent angles of intersecting 
lines are supplementary 
angles. Substitute a for y and 
solve for a. 


a+ 37° = 180° 
a= 143° 
The measure of a is 143°. 


To find the surface area, use 
the formula for the surface 
area of a cylinder. r= 10, 
h=15, 


SA =2nr? + 2nrh 

SA =2n(10? }+2n(10\15) 
SA = 2n(100) + 3007 

SA = 200 + 300x = 5007 
The surface area of the 


cylinder is 500x cm2. 


372 Chapter 9: Geometry 


18. Strategy 


Solution 


19. Strategy 


Solution 


20. Strategy 





159° 


—To find the measure of 
Zy, use the fact that 
Zy and 159° are 
supplemental angles. 

—>To find the measure of 
Za by using the fact that the 
sum of the interior angles 
of a triangle is 180°. 


Zy + 159° = 180° 

Ly al 

21° + 98° + Za = 180° 
119° + Za= 180° 
Za=61° 

The measure of Za is 61°. 


To find the length of side FG, 
write a proportion using the 
fact that, in similar triangles, 
the ratio of corresponding 
sides equals the ratio of 
corresponding heights. Solve 
the proportion for the height h. 


EF _h 
BCLs 
1h 
9° 5 
5(12) = 9h 
60 = 9h 
6.66 ~h 
The length of line segment FG 
is approximately 6.66 ft. 


To find BC, write a proportion 
using the fact that in similar 
triangles, the ratios of 
corresponding sides are equal. 
Solve the proportion for BC. 


Solution 


21. Strategy 


Solution 


22. Strategy 


Solution 


23. Strategy 


Solution 


BC _ AB 
EF DE 
BC _8 
Se ES 
15BC = (8)8 
ISBC = 64 
BC ~ 4.27 
The length of BC is 
approximately 4.27 ft. 


To find the perimeter, use the 
formula for the perimeter of a 
square. Substitute 5 for s. 
Solve for P. 


P=4s 

P=4(5) 

P=20 

The perimeter is 20 m. 


To find the perimeter, use the 
formula for the perimeter of a 
rectangle. Substitute 8 for L 
and 5 for W. Solve for P. 


P=2L+2W 

P =2(8) + 2(5) 
P=16+10 

P=26 

The perimeter is 26 cm. 


To find the perimeter: 

— Use the Pythagorean 
Theorem to find the 
hypotenuse of the triangle. 
a=12,b=18 

— Use the formula for the 
perimeter of a triangle to 
find the perimeter. 

c* =a" +b? 

c? = 12? + 18? 

c* = 144 + 324 

c* = 468 

c= 7468 

cw 21.6 

Pari e 

P=12+18+21.6 

P=51.6 

The perimeter is 

approximately 51.6 ft. 


nN 
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24. Strategy 


25. Strategy 


1. Strategy 


To find the third angle, use the 
fact that the sum of the 
measures of the interior angles 
of a triangle is 180°. Let x = 
the third angle. 


41° + 37° + x = 180° 
78° + x = 180° 

x = 102° 

The third angle is 102°. 


Solution 


The area is equal to the area of 
a rectangle minus 4 the area 


of a circle. The width of the 
rectangle is equal to twice the 
radius of the circle (3). 


Solution W=2r=2(3)=6 


A=LW-4nr? 
A= 12(6)-—n3) 


A=72->n(9) 


A=72-4.5n 

A = 58.9 

The area is (72 — 4.57) ft. 
The area is approximately 57.9 
fi2. 


Cumulative Review Exercises, pages 581-582 


To find the amount, use the 
basic percent equation. 
Percent = 8.5% = 0.085, 
base = 2,400, amount = 7. 


Percent - base = amount 
0.085(2,400) =n 

204 =n 

8.5% of 2,400 is 204. 


Solution 


- 78+1=78 

78 +2=39 

78 +3 =26 

78 + 6 = 13 

78+ 13=6 

The factors of 78 are 1, 2, 3, 6, 13, 26, 39, 
and 78. 
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. Strategy 


. Strategy 


. Strategy 
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: Gx + 5X -2)} (4x? -x+7) 


= 6x +4x” + (5x-x)+(2+ 7) 


= 7x" +4x +5 


. 82.93 + 6.5 = 12.8 


. 0.000029 = 2.9x10~> 


To find the measure of Zx, use 
the fact that adjacent angles of 
intersecting lines are 
supplementary. 


Zx + 49° = 180° 
Zx = 131° 
The measure of x is 131°. 


Solution 


To find the hypotenuse, use the 
Pythagorean Theorem. 
a=1050 = 24 


co =a Fh" 

c? =107 +24? 

c? =100 +576 

c? =676 

c = 676 

—C is the square root of 676. 
C=26 

The length of the hypotenuse is 
26 cm. 


Solution 


To find the area, use the 
formula for the area of a 
trapezoid. h = 5, by = 16, 
bn =4. 

A=thb, +h) 
A=4-5(16 +4) 
A=3(20) = 50 


The area is 50 in2, 


Solution 


374 


10. 


11. 


12. 


13. 


14, 


15. 


16. 


Chapter 9: Geometry 


Strategy The volume is equal to the 
volume of the large cylinder 
minus the volume of the small 
cylinder. 

: 2 2 

Solution V=arplL—nrgLl 


y = n(6? ji4)- n(2? 4) 
V = n(36)(14) — 7(4)(14) 

V = 504n — 56x = 4482 

V = 1,407.43 

The volume is approximately 
1,407.43 cm3. 


(4x’y’)(-3x"y) 
= [4(-3)]@? - x°)07 + y) 
=—12x 53 


3(2x + 5) = 18 
6x + 15=18 
6x =3 


LEH 


1 


The solution is 2: 


The perimeter equals three 
sides of a rectangle plus one 
half the circumference of a 
circle. 


Strategy 


P=3+2+3+4(nd) 
P=8+4n(2) 
P=8+n 

Px 11.14 


The perimeter is 
approximately 11.14 cm. 


Solution 


The real numbers greater than —3 are to the 
right of —3 on the number line. Draw a 
parenthesis at —3. Draw a heavy line to the 
right of —3. Draw an arrow at the right of the 
line. 


S-4e-30-2--170- 1 2 3 4 5 67 


5(2x + 4) — (3x + 2) = 10x + 20 - 3x -2 
= Tx + 18 


ae +3y*z 


2(5) +3(-1)° (4) =2(5) +30X-4) 
=10 + (-12) 
a 


19. 


18. 


19. 


‘20. 


21. 
22. 


23. 


x7y-22z 

L¥/4 pr 1G) ih) 

6) 6)-2Ci5)-4 6) 2000 

By] ry 

= Ss 

WP te 

= "SES 

_4 

ah 

avin ak Blah 
h 1mi 

4x +2 =6x-8 

4x — 6x +2 = 6x —- 6x -8 

—2x +2=-8 seme 

Dy 49 7 = 829 

2x =-10 

2x = 10 

x=5 


The solution is 5. 





3,482 m = 3.482 km 


2 =3(100%)=374% 
Strategy To find the simple interest, 
solve the simple interest 
formula J= Prt for I. 
P= 20,000, t = — ; 

365 
r = 0.08875 
Ltr 


270. 
I =(20,000)(0.08875)} —— 
(20,000) (3 | 


Solution 


I= 1,313.01 
The interest on the loan 4s 
$1,313.01. 
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24. Strategy 


Solution 


25. Strategy 


Solution 


26. Strategy 


Solution 


27. Strategy 
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To find the amount of coffee: 

— Multiply the number of 
people (250) by the amount 
of coffee consumed by each 
person (12). 


— Use the following 


conversion factors: gt ze 


Lpt gt, 1 gal 


250 - 12 = 3,000 oz 
3,000 oz = 


1 80z 2c 2pt 4qt 


= 23.4375 gal 
23 gal of coffee should be 
prepared for the reception. 


To find the charge for phone 
service, write and solve an 
equation using 7 to represent 
the number of minutes the 
phone is used. 


Cost = 42 + 0.35n 

72.45 = 42 + 0.35n 

30.45 = 0.35n 

87=n 

The phone service was used for 
87 min. 


To find the sales tax, write and 
solve a proportion using 7 to 
represent the sales tax. 


TD os. 
12.50.75 
0.75(75) = 12.50: n- 
56.25 = 12.50n 


26.25 — 12,50n 
12550" 12.50 
4.50=n 

The sales tax is $4:50. 


To find the percent decrease: 
— Subtract 18.3 from 25.6 to 
find the amount of decrease. 
— Use the basic percent 
equation. Percent = n, 
base = 25.6, amount = 
amount of decrease. 


Solution 


. Strategy 


Solution 


. Strategy 


Solution 


. Strategy 


Solution 
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25.6 — 18.3 = 7.3 
Percent - base = amount 
n: 25.6 = 7.3 

73 
n=—— 

25.6 


n= 0.285 = 28.5% 
The percent decrease is 28.5%. 


To find the height of the box,” 
use the formula for the volume 
of a rectangular solid. 

V= 144, L= 12, W=4. 


V=LWH 

144 = 12(4)H 

144 = 48H 

3=H 

The height of the box is 3 ft. 


To find the pressure, substitute 
35 for P in the given equation 
and solve for D. 


P=15+4D 
35=154+4D 
a0) 

40 =D 

The depth is 40 ft. 


To find the distance, substitute 
196 for E and 49 for S and 
solve for d. 


d=4, 000) 4 = 4,000 


d=4,000 ie ~ 4,000 


d = 4,000V4 — 4,000 

d= 4,000(2) — 4,000 

d= 8,000 — 4,000 

d= 4,000 

The explorer is 4,000 mi above 
the surface. 


Section 10.1 


Chapter 10 


Objective A Exercises, pages 589-590 


3. Range = 86 — 22 = 64 


4. Strategy 


Solution 


5. Strategy 


Solution 


6. Strategy 


Solution 


To prepare the frequency 
distribution table, find the 
range. Then divide the range 
by 8, the number of classes. If 
necessary, round the quotient 
to a whole number. This is the 
class width. 


range = 86 — 22 = 64 
class width = a =8 


Annual Tuition of Universities 


Classes Tally Frequency 
22-30 /II 4 
31-39 III 5 
40-48 ///// 5 
49-57 IIII/ 5 
58-66 MII 4 
67-75 MII 4 
76-84 = /IIII/1/ 9 
85-93 /I/ 4 

To find the class with the 


greatest frequency, refer to the 
frequency table in Exercise 3. 


The class with the greatest 
frequency is 76-84. 


To find how many universities 
charge a tuition between 
$6,700 and $7,500, refer to the 
frequency table in Exercise 3. 


4 universities charge a tuition 
between $6,700 and $7,500. 


376 


He 


Strategy 


Solution 


. Strategy 


Solution 


. Strategy 


Solution 


. Strategy 


Solution 


To find how many universities 
charge a tuition between 
$4,000 and $4,800, refer the 
frequency table in Exercise 3. 


5 universities charge a tuition 
between $4,000 and $8,000. 


To find how many universities 
charge a tuition less than or 
equal to $5,700, refer to the 
frequency table in Exercise 3. 


Number of universities 
=4+5+5+5 
= 19 : 


To find the percent: 

— Use Exercise 3 to find the 
number of universities that 
charge a tuition between 
$8,500 and $9,300. 

— Use the basic percent 
equation. 


Number of universities = 4 
Percent - base = amount 


ae 
P=%40 
p=0.10 


10% of the universities charge 
between $8,500 and $9,300. 


To find the percent: 

— Use Exercise 3 to find the 
number of universities that 
charge a tuition between 
$2,200 and $3,000. 

—Use the basic percent 
equation. 


Number of universities = 4 
Percent - base = amount 
p(40) =4 


p= 

p=9.10 j 
10% of the universities charge 
between $2,200 and $3,000. 


* 


Section 10.1 377 


11. Strategy To find the percent: 


— Use Exercise 3 to find the 
number of universities that aa ey preluan 
charge a tuition greater 37—47 /II/ 5 
Beg ocualt0, 55,800: 48-58 III/IIII/ 10 
—>Use the basic percent 
equation. 59-69 MIT 7 
Solution | Number of universities 70-80 MITT | . 
> ; Teer Oo 4 81-91 MINIS 10 
=21 
ieee 103-113 / 1 
P='40 14. Strategy To find the number of hotels 


with room rates between $59 
and $69, refer to the frequency 
table in Exercise 13. 


p= 0.525 
52.5% of the universities 
charge tuition greater than or 


equal to $5,800. Solution 7 hotels charge a corporate 
12. Strategy To find the percent: shak Bh oe 
— Use Exercise 3 to find the 80% 
number of universities that 15. Strategy To find the number of hotels 
charge a tuition less than with rooms rates between $37 
ed oe ie eae and $47, refer to the frequency 
— Use the basic percent table in Exercise 13. 
equation. 
: 7 ae Solution 5 hotels charge a corporate 
Solution | Number of universities room rate between $37 and 
=4+5+5+5+4 $47. 
= 23 
Percent - base = amount 16. Strategy _ To find the number of hotels: 
p(40) = 23 —Refer to the frequency 
P=%0 table in Exercise 13 to find 
és ie the number of hotels with 
pr: Paieee, room rates between $92 
57.5% of the universities and $102.and betweea 
charge tuition less than or $103 and $113 
equal to $6,600. _»Add the numbers. 
13. Strategy To find the frequency , : ; 
sictthntontabld find the Solution eae hotels with rates 
range. Then divide the range $92 an d $102: 6 
by 7, the number of classes to $103 and $113: 1 
obtain the class width. 6+1=7 
Sluion range=107-37=70 pace pere sega 
class width = =10 $113. 
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17. Strategy 


Solution 


18. Strategy 


Solution 


19, Strategy 


Solution 


Chapter 10: Statistics and Probability 


To find the number of hotels: 20. Strategy 


— Refer to the frequency 
table in Exercise 13 to find 
the number of hotels with 
room rates between $27— 
$47, $48-$58, $59-$69, 
and $70—$80. 

— Add the numbers. 


Number of hotels with rates Solution 
between: 

$37-$47: 5 

$48-$58: 10 

$59-$69: 7 

$70-$80: 11 

5+10+7+ 11=33 

33 of the hotels charge less 

than or equal to $80. 


To find the percent: 

—Refer to the frequency 
table in Exercise 13 to find 
the number of hotels with 
room rates between $81 
and $91. 

— Use the basic percent 
equation. 


21. Strategy 


Number of hotels: 10 
Percent - base = amount 
p(50) = 10 


Ps) 

p=0.20 

20% of the room rates are 
between $81 to $91. 


Solution 


To find the percent: 

—Refer to the frequency 
table in Exercise 13 to find 
the number of hotels with 
room rates between $70 
and $80. 

—Use the basic percent 
equation. 


Number of hotels: 11 
Percent - base = amount 
p(50) = 11 


p= 

p(50) = 11 

22% of the hotels charge a 
corporate room rate between 
$70 and $80. 


To find the percent: 

—Refer to the frequency 
table in Exercise 13 to find 
the number of hotels with 
room rates greater than or 
equal to $81. 

—>Use the basic percent 
equation. 


Number of hotels with rates 
between: 

$81-$91: 10 

$92-$102: 6 

$103-$113: 1 
10+6+1=17 

Percent - base = amount 
p(50) = 17 


p= 

p= 0.34 

34% of the hotels have 
corporate room rates equal to 
or above $81. . 


To find the percent: 

—Refer to the frequency 
table in Exercise 13 to find 
the number of hotels with 
room rates less than or 
equal to $58. 

— Use the basic percent 
equation. 


Number of hotels with rates 
between: 

$37-$47: 5 

$48-$58: 10 

5+10=15 

Percent - base = amount 
p(50) = 15 


p= 

p=0.30 

30% of the hotel rooms have 
rates less than or equal to $58. 
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To find the ratio: 

—Refer to the frequency table in Exercise 13 to find the number of hotels with 
room rates between $59 and $69 and between $70 and $80. 

— Write the ratio: 


Number of hotels with rates between: 

$59-$69: 7 

$70—$80: 11 

Number of hotels with rates between $59-—$69 _ 7 
Number of hotels with rates between $70—$80 II 
The ratio of the number of hotels with room rates between $59 and $69 to the number with 


room rates between $70 and $80 is i. 


Pa 


Objective B Exercises, page 591 


23. Strategy 
Solution 


24. Strategy 


Solution 


25. Strategy 


Solution 


Read the histogram to find the number of account balances between $750 and $1,000. 
There are 13 account balances between $750 and $1,000. 


To find the number of account balances: 

—Read the histogram to find the number of account balances between $0-$250, 
$250-$500, $500— $750, and $750-$1,000. 

— Add the numbers. 


Number of account balances between: 

$0-$250: 2 

$150—-$500: 7 

$500-$750: 10 

$750-$1,000: 13 

134 104,742 =32 

There were 32 account balances less than $1,000. 


To find the percent: 

— Read the histogram to find the number of account balances between 
$750-$1,000, $1,000-$1,250, and $1,250-$1,500. 

— Add the numbers. 

— Use the basic percent equation. 


Number of account balances between: _ 
$750—$1,000: 13 

$1,000—$1,250: 11 

$1,250—-$1,500: 7 


Batis =i 
Percent - base = amount 
Det: 

P50 

p= 0.62 


62% of the account balances were above $750. 
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26. Strategy 


Solution 


27. Strategy 


Solution 


28. Strategy 


Solution 


29. Strategy 


Solution 


To find the percent: 
—»Read the histogram to find the number of account balances $1,000 to $1,250. 


— Use the basic percent equation. 


Number of accounts: 11 
Percent - base = amount 
p(50) = 11 

l 


G0 
p=0.22 
22% of the account balances were between $1,000 and $1,250. 


To find the ratio: 

—Read the histogram to find the number of runners with times between 
150 min—155 min and 175 min—180 min. 

— Write the ratio in simplest form. “ 


Number of runners with times between: 

150 min—155 min: 5 

175 min—180 min: 10 
Number of runners with times between 150-155min _ 5 _1 
umber of runners with times between min — min 10 2 


The ratio is 4 : 


To find the ratio: . 

—Read the histogram to find the number of runners with times between 165 min— 
170 min and 155 min—160 min. 

— Write the ratio in simplest form. 


Number of runners with times between: 
165 min—170 min: 30 
155 min—160 min: 10 


xy hube o tunners with times between [os min 
Number of runners with times between 155 min —160 min~ 10 ~ 1 


The ratio is 2 ; 


To find the percent: 

—Read the histogram to find the number of runners with times between 
165 min—170 min, 170 min—175 min, and 175 min—180 min. 

— Add the numbers. 

— Use the basic percent equation. 


Number of runners with times between: 
165 min—170 min: 30 

170 min—175 min: 20 

175 min—180 min: 10 

30+ 20+ 10=60 

Percent - base = amount 

p(100) = 60 


P=100 
p= 0.60 
60% of the runners had times greater than 165 min. . 
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30. Strategy To find the percent: 


—Read the histogram to find the number of runners with times between 

150 min—155 min, 155 min—160 min, 160 min—165 min, and 165 min—170 min. 
— Add the numbers. 
— Use the basic percent equation. 


Solution Number of runners with times between: 
150 min—155 min: 5 
155 min—160 min: 10 
160 min—165 min: 25 
165 min—170 min: 30 
§+10+25+30=70 
Percent - base = amount 
ae = 70 
oe 


- of the runners had times less than 170 min. 


31. Strategy To find the percent: 


— Read the histogram to find the number of apartments with rents between $550 
and $650. 


— Use the basic percent equation. 


Solution | Number of apartments with rents between $550 and $650: 5 
Percent - base = amount 


p(40) =5 
p= D =.0.125 
12.5% of the apartments have rents between $550 and $650. 


32. Strategy To find the percent: 
— Read the histogram to find the number of apartments with rents between $250 
and $350. 
— Use the basic percent equation. 


Solution | Number of apartments with rents between $250 and $350: 6 
Percent - base = amount 
p(40) = 6 


p=y = 0.15: 
15% of the apartments have rents between $250 and $350. 
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33. Strategy 


Solution 


34. Strategy 


Solution 


To find the percent: 

— Read the histogram to find the number of apartments with rents between 
$450-$550, $550-$650, and $650-$750. 

— Add the numbers. 

— Use the basic percent equation. 


Number of apartments with rents between: 
$450-$550: 15 

$550-$650: 5 

$650-$750: 2 

ISS +2 22 

Percent - base = amount 

p(40) = 22 


p= “a = 0.55 
55% of the apartments have rents over $450. 


To find the percent: 

— Read the histogram to find the number of apartments with rents between 
$250-$350, $350-$450, and $450-550. 

— Add the numbers. 

— Use the basic percent equation. 


Number of apartments with rents between: 
$250-$350: 6 ‘ 
$350-$450: 12 

$450-$550: 15 

6+ 12+ 15 =33 

Percent - base = amount 

p(40) = 33 


D= 40 = 0.825 
82.5% of the apartments have rents less than $550. 


Objective C Exercises, page 592 


35. Strategy 


Solution 


To find the number of nurses: 

—Read the frequency polygon to find the number of nurses whose score was 
between 80-90 and between 90—100. 

— Add the numbers. 


Number of nurses whose score was between: 
80-90: 18 

90-100: 4 

18+4=22 

22 of the nurses had scores greater than 80. 
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36. Strategy 


Solution 


37. Strategy 


Solution 


38. Strategy 


Solution 


39. Strategy 


Solution 
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To find the number of nurses: 

—Read the frequency polygon to find the number of nurses whose score was 
between 50-60 and between 60—70. 

— Add the numbers. 


Number of nurses whose score was between: 
50-60: 5 

60-70: 8 

5+8=13 

13 of the nurses had scores less than 70. 


To find the percent: 

—Read the frequency polygon to find the number of nurses whose score was 
between 70-80 and between 80-90. 

— Add the numbers. 

—Use the basic percent equation. 


Number of nurses whose score was between: 
70-80: 15 

80-90: 18 

15+ 18 = 33 

Percent - base = amount 

p(50) = 33 


p= 2 = 0.66 
66% of the nurses had scores between 70 and 90. 


To find the percent:’ 

— Read the frequency polygon to find the number of nurses who scored between 
70-80, between 80—90, and between 90—100. 

— Add the numbers. 

— Use the basic percent equation. 


Number of nurses whose score was between: 
70-80: 15 : 
80-90: 18 

90-100: 4 

15+ 18+4=37 

Percent - base = amount 

p(50) = 37 


p=% -0.74 
74% of the nurses had scores over 70. 


To find the ratio: 

_»Read the frequency polygon to find the response times between 6 min and 9 min 
and between 15 min and 18 min. 

— Write the ratio in simplest form. 


Number of response times between: 
6 min—9 min: 18 
15 min—18 min: 3 
response times between 6-9 min 18 _ 6 
response times between 15-18 min ~ 3 ~ ] 


The ratio is 2 ; 
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40. Strategy To find the ratio: 
—Read the frequency polygon to find the response time between 0 min and 3 min 
and the total number of recorded response times (75). 
— Write the ratio in simplest form. 


Solution | Number of response times between 0 min and 3 min: 5. 


reponse time between 0-3 min 5 J] 


total response times hoe ko 


be 5]: 
The ratio is is: 


41. Strategy To find the percent: 
—Read the frequency polygon to find the response time between 9 min and 12 min, 
between 12 min and 15 min, and between 15 min and 18 min. 
— Add the numbers. 
— Use the basic percent equation. 


« 


Solution Number of response times between: 
9 min—12 min: 20 
12 min—15 min: 17 
15 min—18 min: 3 


20+ 17+3=40 
Percent - base = amount 
p(75) = 40 

— 40 
Pas 
p ~ 0.533 


Approximately 53.3% of the response times are greater than 9 min. 


42. Strategy To find the percent: 
— Read the frequency polygon to find the response time between 0 min and 3 min, 
between 3 min and 6 min, and between 9 min and 12 min. 
— Add the numbers. 
— Use the basic percent equation. 


Solution Number of response times between: 
0 min-3 min: 5 
3 min-6 min: 12 
6 min—9 min: 18 
9 min—12 min: 20 
5+ 12+18+20=55 
Percent - base = amount 
p(75) = 55 


— >» 
Be95 
p = 0.733 
Approximately 73.3% of the response times are less than 12 min. 


Critical Thinking 10.1, page 592 
43. Answers will vary. 
44. Answers will vary. 
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Section 10.2 
Objective A Exercises, pages 599-600 


3. Strategy To find the mean number of televisions sold per month: 
—>Determine the sum of the numbers sold. 
— Divide the sum by 12. 
To find the median number of seats occupied: 
— Arrange the numbers from smallest to largest. 


—>Because there is an even number of values, the median is the sum of the two 
middle numbers divided by 2. 


Solution The sum of the numbers is 228. 
x= 228-19 
suai? 


The mean number of televisions is 19. 
ieee lose OL 
20-20 20° 22. 24 27 


median = 12420 _19 5 
The median is 19.5 units. 


4. Strategy To find the mean number of occupied seats: 
—>Determine the sum of the occupied seats 
— Divide the sum by 16. 
To find the median number of seats occupied: 
— Arrange the numbers from smallest to largest. 
—»Because there is an ‘even number of values, the median is the sum of the two 
middle numbers divided by 2. 


Solution |The sum of the numbers is 6,105. 


x = S109 _ 381.5625 
The mean number of occupied seats is 381.5625. 
309 319 330 352 367 387 389 391 
398. 399 401 408 410 411 412 422 


median = 2214328 _ 394, 5 
The median is 394.5 units. 


5. Strategy To find the mean of the times of the 100-meter dash: 
—»Determine the sum of the times. 


—»Divide the sum by 10. 

To find the median time for the 100-meter dash: 

— Arrange the numbers from smallest to largest. 

_»Because there is an even number of values, the median is the sum of the two 
middle numbers divided by 2. 


Solution The sum of the numbers is 106.10. 
x = 10610 -19 61 


The mean time for the 100—meter dash is 10.61 s. 
10.23 10.26 10.45 10.52 10.57 
10.64 10.74 10.78 10.90 11.01 


10.57+10,64 _ 19.605 


‘ median = 7 
The median time for the 100—meter dash is 10.605 s. 
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6. Strategy 


Solution 


7. Strategy 


Solution 


8. Strategy 


Solution 


To find the mean of the cost of the items: 

—>Determine the sum of the costs. 

— Divide the sum by 8. 

To find the median cost of the items: 

—»Arrange the numbers from smallest to largest. 

— Because there is an even number of values, the median is the sum of the two 
middle numbers divided by 2. 


The sum of the numbers is 364.92. 

% = 304.22 _ 45.615 

The mean cost of the items is $45.615. 

40.67 41.43 42.45 45.82 

45.89 47.81 48.73 51.12 

median = 49.824 45.89 _ 45 955 . 


The median cost of the items is $45.855. 


To find the mean score: 

— Determine the sum of the numbers. 

— Divide the sum by 6. 

To find the median score: 

— Arrange the numbers from smallest to largest. 
— The median is the middle term. 


The sum of the numbers is 524. 
7-244 2 87.33 


The mean is approximately 87.33. 
77 78 88 
92 94 95 
88 < = 90 
The mean score is 87.33 and the median score is 90. The instructor using the mean score 
would give the student a B. Using the median, the instructor would give the student an A. 


median = 


To find the mean monthly rate: 

— Determine the sum of the numbers. 

—>Divide the sum by 8. 

To find the median monthly rate: 

— Arrange the numbers from smallest to largest. 

—>Because there is an even number of values, the median is the sum of the two 
middle numbers divided by 2. 


The sum of the numbers is 3,229. 

% = 2229 ~ 403.605 

The mean monthly rate is $403.625., 
355 390 396 404 

405 423 426 430 

median = AO 0S = 404.5 


The median monthly rate is $404.50. 
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11. 


12. 


13. 


14. 


15. 


. Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 
Strategy 


Solution 


Strategy 


Solution 
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To find the number of yards to be gained: 
— Let n represent the number of yards to be gained. 
— Use the formula for the mean to solve for n. 


— 98+1054120 +90+111+104 +7 
100 = 5 


700 = 628 + n 
72 S01 
The running back must gain 72 yd. £ 


To find the number of unforced errors: 
—>Let n represent the number of unforced errors in the fifth set. 
— Use the formula for the mean to solve for n. 


— 154+22+24+18+n 


100=79+n 
2l=n 


To find the score: 
— Let n represent the score on the sixth round. 
— Use the formula for the mean to solve for n. 


_78+82+75+77+79+n 
18= 6 
468 = 391 +n 
7T7=n 
The score must be 77 on the sixth round. 


To find the modal response, write down the category that received the most responses. 


Because a response of German chocolate cake was recorded most frequently, the modal 
response was German chocolate cake. 


To find the modal response, write down the category that received the most responses. 
Because a response of brown was recorded most frequently, the modal response was brown. 
To find the modal response, write down the category that received the most responses. 


Because a response of satisfactory was recorded most frequently, the modal response was 
satisfactory. 


To find the modal response, write down the category that received the most responses. 


Because a response of very good was recorded most frequently, the modal response was 
very good. 
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Objective B Exercises, pages 600-601 


16. Strategy 


Solution 


17. Strategy 


Solution 


18. Strategy 


Solution 


To find the youngest age in the set of data, look at the smallest value of the box-and- 


whisker plot. 
To find the oldest age in the set of data, look at the largest value of the box-and-whisker 


plot. 
To find the median, look at the median of the box-and-whisker plot. 
To find the range, subtract the smallest value from the largest value. 


The youngest age is 42. The oldest age is 69. The median is 55. 

69 — 42 =27 

The range is 27. 

To draw the box-and-whiskers plot: 

— Arrange the data from smallest to largest, and then find the median. 
—Find Q}, the median of the lower half of the data. ‘ . 
—Find Q}, the median of the upper half of the data. 

— Determine the smallest and largest data values. 

— Draw the box-and-whiskers plot. 


6.35 6.45 6.46 6.70 7.09 7.12 7.64 7.94 
8.02 8.03 8.31 885 9.05 9.35 10.40 10.50 


median =L24+8.02 _ 7 98 
Q, = F102 _ 6. 895 
Q, = 8.8549.05 _ ¢ 95 


Smallest value: 6.35 
Largest value: 10.50 
Ar median Q3 


6.35 6.895 7.98 8.95 10.50 


To draw the box-and-whiskers plot: 

— Arrange the data from smallest to largest, and then find the median. 
—Find Q}, the median of the lower half of the data. 

—Find Q}, the median of the upper half of the data. 

—>Determine the smallest and largest data values. 

—»Draw the box-and-whiskers plot. 


172 183 185 198 208 211 214 
221 239 201, 254 298 292375 


median = 4144221 _ 917.5 
QO; =198 

Q; = 254 

Smallest value: 172 


Largest value: 375 
Q; median Q; 


172 198 217.5 254 375 : 
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19. Strategy To draw the box-whiskers plot: 
— Arrange the data from smallest to largest, and then find the median. 
—Find Q1, the median of the lower half of the data. 


Find Q}, the median of the upper half of the data. 
—»Determine the smallest and largest data values. 


—>Draw the box-and-whiskers plot. 
16-17 197-20: 20591 1 99) 244-95 : 
Solution 56 26 28 30 30 31 *31 32? 33 
median = 25 
Q; = 20 
QO; =30 


Smallest value: 16 
Largest value: 33 
Q, median OQ, 


16 20 2 30 =33 


20. Strategy To draw the box-and-whiskers plot: 
— Arrange the data from smallest to largest, and then find the median. 
—Find Q), the median of the lower half of the data. 
—Find Q}, the median of the upper half of the data. 
— Determine the smallest and largest data values. 
— Draw the box-and-whiskers plot. 


Sah 24 24 25 26 26 27 28 28 29 
Bee ain 119d 3 $2937 49 AS AG 


Smallest value: 24 
Largest value: 46 
—~™r median Q; 


24 26 29 36 46 
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21. Strategy 


Solution 


22. Strategy 


Solution 


To draw the box-and-whiskers plot: 

— Arrange the data from smallest to largest, and then find the median. 
— Find Qj, the median of the lower half of the data. 

Find Q}, the median of the upper half of the data. 

—>Determine the smallest and largest data values. 

— Draw the box-and-whiskers plot. 


2.6 31 3:5. 4.38 42> 48 409 95.1 
530 Si3 G5: A f60 Cec be ¢.4:8 48.0 


median 31533 5.2 
9,=43¢43 43 
Q, = 506.2 61 


Smallest value: 2.6 
Largest value: 8.0 
On median Q3 


2.6 4.3%. 32 ©.631 8.0 


To draw the box-and-whiskers plot: 

— Arrange the data from smallest to largest, and then find the median. 
—Find Q}, the median of the lower half of the data. 

—Find Q3, the median of the upper half of the data. 

— Determine the smallest and largest data values. 

— Draw the box-and-whiskers plot. 

789 890 905 986 992 998 1010 1020 1050 1100 
1106 1180 1200 1235 1268 1298 1309 1381 1390 1400 
median = 100-1106 _ 1193 
OQ; = 2025208 = 995 
QO; = Lenk 1298 = 1983 


Smallest value: 789 
Largest value: 1400 
Q, median Q; 


789 995 1103 1283 1400 
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Objective C Exercises, pages 601-602 


23. Strategy To calculate the standard deviation: 
— Find the mean of the times. 
—>Use the procedure for calculating standard deviation. 


Solution X= Lgl lta 16 =16 


x (x-xy 

9 (IDE 16Y > 46 
1g: C816)" 47 4 
20 (20-16 16 
a? (14516y 4 
16 (16 -16y 0 


Total = 40 
40 _ 
es 
o=~8 ~2.828 


The standard deviation of the times is approximately 2.828. 


24. Strategy To calculate the standard deviation: 
— Find the mean of the weights. 
— Use the procedure for calculating standard deviation. 


Solution ¥ = 2O-T105+84+4 90 +102 +99 _ o¢ 


x (x-xy 

96 (96-96) 0 
105 (105-96 — 81 
34 (84-96) 144 
9 (90-96)? 36 
102 (102- 96) 36 
99 (99 - 96)" 9 


Total = 306 
208 = 51 | 
o=751 ~7.141 


The standard deviation of the weights is approximately 7.141. 
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25. Strategy 


Solution 


26. Strategy 


Solution 


To calculate the standard deviation: 
—>Find the mean number of rooms. 
—»Use the procedure for calculating standard deviation. 


y Ss4e sel pane sade 312+ = 4231 _ 988.5 


x (x-xy¥ 
934  (234-288.5)" 2,970.25 


321 (321-2.885)" 1,056.25 


222 (222-288.5)" 4,422.25 


246 (246-288.5)" 1,806.25 


312 (312-288.5)? 552.25 . 


396 (396- 288.5)" 11,556.25 
Total =22,363.5 


22,383.3 ~ 3,727.25 


a =1 3,727.25 * 61.05 


The standard deviation of the number of rooms is approximately 61.05. 


To calculate the standard deviation: 
—Find the mean number of heads. 
—Use the procedure for calculating standard deviation. 


— 204034 1) 20a Nba Rs Oe * 2H 53 
% (x- xy 
56 (56-53) 9 
63 (63- 53) 100 
49 (49-53)? 16 
50 (50-53) 9 
48 (48 — 53) 25 
53 (53 - 53) 0 
52 (52- 53)” 1 

Total = 160 
190 ~ 22.857 


o = 22.857 ~4.781 


The standard deviation of the number of heads is approximately 4.781. 
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27. Strategy To determine the place of the greater standard deviation of temperatures: 
—Find the amount of the temperatures from the two places. 
—Use the procedure for calculating standard deviation. 
— Compare the answers and write the larger standard deviation. 


Solution —_ For the desert resort: 


- I 
x = 1080 . 99.091 * 
x (x- 7) 
95 (95-99.091)" 16.7363 
98 (98 - 99.091)" 1.1903 
98 (98 - 99.091)" 1.1903 
104 (104 -99.091) 24.0983 
97 (7-99.091) 4.3723 
100 (100 -99.091)" 0.8263 
96 (96-99.091) 9.5543 
97 (97-99.091)" 4.3723 
108 (108-99. 091° 79,3703 
98 (93 -99.091)° 37.1003 
104 «(104 - 99.091)" 24,0983 
Total = 202.9093 
202.2003 ~ 18.4463 
o =V18.4463 ~ 4.295 
For the Antarctic: ri 
im 11 
¥ = 434 26.727 
x (x = xy 
27 (27-26.727)° 0.0745 
28 (28 -26.727)° 1.6205 
28 (28 - 26.727) 1.6205 
30  (30-26.727)" 10.7125 
28 (28 - 26.727)" 1.6205 
27 (27-26.727)" 0.0745 
30  (G0-26.727)" 10.7125 
95 (25~26.727)" 2.9825 
24 —s- (24 - 26.727" 7.4365 
26 (26 -26.727)" 0.5285 
21 (21-26.727) 32.7985 
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28. Strategy 


Solution 


Total = 70.1815 
20,1815 ~ 6 380) 


o = V¥6.3801 ~2.526 


The standard deviation of the temperature is greater at the desert resort. 


To determine which basketball team has the greater standard deviation of scores: 
—>Find the means of the two sets of scores. 

— Use the procedure for calculating standard deviation. 

— Compare the answers and write the larger standard deviation. 


= 20108 00+ 12 264 220 G4 
x (x-xy . 
56 (56-64) 64 
68 (68-64) 16 
60 (60-64)? 16 
2 (72-64y 64 
64 (64-64) 0 
Total = 160 
190 _ 32 
o = 032 =5.657 
ee ae + : +122+114 =2f0 aid 
x (x-xy 
106 (106-114 64 
118 (118-114)? 16 


110 = (110-114 16 
io Le iay 44 


14 (114-114 0 
Total = 160 
190 _ 32 
o = {32 =5.657 


The standard deviations are the same. 
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Critical Thinking 10.2, page 602 
29, %, = B5+92+86+89 _ 352 _ gg 
so 0+ 97491494 
x2 = 4 = 32 = 93 


The mean scores of the two students are not the same. 


The mean score of the second student is 5 points higher. 


Student 1: Student 2: 
x (x-xy S (x-zy 
g5 (85-88)? g 9 (90-93 9 
92 (92-88) 16 97 ©— (97-9316 
36 (86-88) 4 91) (91-93) aes 
go (89-88) 94°" (94=93) = oe} 
Total = 30 Total = 30 
30 7.5 407.5 
0, =V7.5 ~2.74 on =V7.5 =2.74 


Yes. The standard deviations of the two sets of scores are the same. 
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30. a. Always true. Ifthe data contain an odd number of values, once arranged from smallest to largest, 


the median is the middle number of the data set. 


b. Sometimes true. Ifthe data contain an even number of values, the median is the sum of the two 
middle numbers divided by 2. If the two middle numbers are the same, then the median is one of 
the numbers in the set. If the two middle numbers are not the same, then the median is not one of 


the numbers in the set. 


c. Sometimes true. Ifthe data set consists of all the same number, then the median is not less than 
the highest number in the set. It is equal to the highest number in the set. If the data set consists 
of all different numbers, then the median is less than the highest number in the set. 


31. Answers will vary; for example, 10, 14, 14, 14, 16, 18, 19, 23. 
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Section 10.3 


Objective A Exercises, pages 609-611 


3. Possible outcomes of tossing 4 coins: 


1 


See Lees ee i lll lo 


T 


4. Possible outcomes of having three colors: 


1 


DAO 7 Ww 


B 


S 


ae eS ae Sm eS lm lm le 


T 


Q 


7A WDA DBD 


G 


iS 


Ses eS Se: 


ir 


a) 


Oo 7 Bea w 


R 


Sas Sees ee me ey ot 


a 


5. Possible outcomes from tossing two tetrahedral die: 


(1, 1) 
(1, 2) 
(1, 3) 
(1, 4) 


(2, 1) 
(2, 2) 
(2, 3) 
(2, 4) 


(3, 1) 
(3, 2) 
(3, 3) 
(3, 4) 


(4, 1) 
(4, 2) 
(4, 3) 
(4, 4) 
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6. Possible outcomes of tossing a coin and then a die: 


(1) (Tet) 
(H,2)  (T, 2) 
(H, 3) —(T, 3) 
i, 4yo(T 4) 
(H,5) (7, 5) 
(H,6) (T, 6) 


7. No, because the dice are weighted so that some numbers occur more often than other numbers. 


8. No, because some areas are larger than others, some numbers will occur more often than other 
numbers. 


9. Strategy _ To find the probability: 
—Refer to Exercise 3 to count the number of possible outcomes of the experiment. 
—>Count the outcomes of the experiment that are favorable to the event HHTT. 
— Use the probability formula. 


Solution There are 16 possible outcomes. 
There is 1 outcome favorable to E. 


= fuer of lavorgble outcomes ie Als 
P(E) ~ number o possibile outcomes P(E) ~ 16 


The probability of HHTT is ik : 


10. Strategy _To find the probability: 
— Refer to Exercise 3 to count the number of possible outcomes of the experiment. 
— Count the outcomes of the experiment that are favorable to the event HTTH. 
— Use the probability formula. 


Solution There are 16 possible outcomes. 
There is 1 outcome favorable to E. 


numer of favor ouicomes. ee 
P(E)= number of possible outcomes P(E) =F 16 


The probability of HTTH is xz ‘ 


11. Strategy To find the probability: 
— Refer to Exercise 3 to count the number of possible outcomes of the experiment. 


—>Count the outcomes of the experiment that are favorable to the event. 
— Use the probability formula. 


Solution There are 16 possible outcomes. 
There are 6 outcomes favorable to E: HHTT, HTTH, TTHH, HTHT, THTH, THHT 


P(E)= fag * Sate outcomes 


P(E) =75 = 
The ee of the event is 3 : 
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12. Strategy 


Solution 


13. Strategy 


Solution 


14. Strategy 


Solution 


15. Strategy 


Solution 


To find the probability: 
— Refer to Exercise 3 to count the number of possible outcomes of the experiment. 


—>Count the outcomes of the experiment that are favorable to the event. 
— Use the probability formula. 


There are 16 possible outcomes. 
There are 4 outcomes favorable to E: HTTT, TTTH, TTHT, THTT 


_ number ct favorable outcomes 
P(E)= number of possible outcomes 
ae 
PE)=T6=%4 
The probability of the event is + 3 


To find the probability: 

— Refer to the table on page 606 to count the number of possible outcomes of the 
experiment. 

—»Count the outcomes of the experiment that are favorable to the event the sum is 5. 


— Use the probability formula. 


There are 36 possible outcomes. 
There are 4 outcomes favorable to E: (1, 4), (2, 3), (3, 2), (4, 1) 


P(E) = number of possible outcomes 
ot ee 
PLE)= 36 = 
The probability that the sum is 5 is 4. 
To find the probability: 
—Refer to the table on page 606 to count the number of possible outcomes of the 
experiment. 


— Count the outcomes of the experiment that are favorable to the event the sum is 9. 
— Use the probability formula. 


There are 36 possible outcomes. 
There are 4 ee favorable to E: (3, 6), (4, 5), (5, 4), (6, 3) 
] 


Ms r 
P(E)= number of possible outcomes 
pee 
AE)= 36-9 
The probability that the sum is 9 is $ ‘ 
To find the probability: 
—Refer to the table on page 606 to count the number of possible outcomes of the 
experiment. 


—»Count the outcomes of the experiment that are favorable to the event the sum is 15. 
— Use the probability formula. 


There are 36 possible outcomes. 

Hes number 4 lavorable outcomes 
P(E) = number of possible outcomes 
P(E)=% =0 
The probability that the sum is 15 is 0. 
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16. Strategy To find the probability: 


—Refer to the table on page 606 to count the number of possible outcomes of the 
experiment. 


—»Count the outcomes of the experiment that are favorable to the event the sum is 
less than 15. 


—Use the probability formula. 


Solution There are 36 possible outcomes. 
There are 36 outcomes favorable to E. 


P(E)= 
P(E)= 


The probability that the sum is less than 15 is 1. 


humbder of possible outcomes 


17. Strategy _ To find the probability: 
—Refer to the table on page 606 to count the number of possible outcomes of the 
experiment. 
—>Count the outcomes of the experiment that are favorable to the event the sum is 2. 
— Use the probability formula. 


Solution There are 36 possible outcomes. 


There is 1 outcome favorable to E: (1, 1) 
P( E)= number of tavorable outcomes 


ae of possible outcomes 
Pé)=+ = ak , 
The probability that the sum is 2 is 3. 
18. Strategy To find the probability: 
—Refer to the tabie on page 606 to count the number of possible outcomes of the 
experiment. 


— Count the outcomes of the experiment that are favorable to the event the sum is 12. 
Use the probability formula. 


Solution There are 36 possible outcomes. 
There is 1 outcome favorable to E: , 6) 


P(E )= whe ste er of possible ome 
P(é)=+ 
The probability that the sum is 12 is + : 
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19. 


20. 


21. 


22. 


Chapter 10: Statistics and Probability 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


To find the probability: 
_»Count the number of possible outcomes of the experiment. 
_»Count the outcomes of the experiment that produce an 11. 


—>Use the probability formula. 


A dodecahedral die has 12 sides. 
There is 1 outcome favorable to E: 11 


issmber al favorable outcomes 
P(E) = “number 0 possible outcomes 


AB=F5 

The probability that the number is 11 is 5 : 

To find the probability: 

—>Count the number of possible outcomes of the experiment. . 


—>Count the outcomes of the experiment that produce a 5. 
—Use the probability formula. 


A dodecahedral die has 12 sides. 
There is 1 outcome favorable to E: 5 


— number of fava outcomes 
P(E)= number of possible outcomes 
1 
P(E)= qs 
The probability that the number is 5 is = ; 


To find the probability: 

— Refer to Exercise 5 to count the number of possible outcomes of the experiment. 
—»Count the outcomes of the experiment that are favorable to the event the sum is 4. 
— Use the probability formula. 


There are 16 possible outcomes. 
There are 3 outcomes favorable to E: (1, 3), (2, 2), (3,1) 


“ mune of favorable outcomes 
P(E)= number of possible outcomes 
aig 
P(E) = ¥ 
The probability that the sum is 4 is é . 


To find the probability: 

— Refer to Exercise 5 to count the number of possible outcomes of the experiment. 
— Count the outcomes of the experiment that are favorable to the event the sum is 6. 
—Use the probability formula. 


There are 16 possible outcomes. 
There are 3 outcomes favorable to E: (2, 4), (3, 3), (4, 2) 


P(E) ~“ number o possible outcomes 
ae 

PE)=76 

The probability that the sum is 6 is ac ‘ 
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23. Strategy _To find the probability: 
— Count the number of possible outcomes of the experiment. 
—>Count the outcomes of the experiment that produce a number divisible by 4. 
— Use the probability formula. 


Solution A dodecahedral die has 12 sides. 
There are 3 outcomes favorable to E: 4, 8, 12 


ie umber of favorable outcomes 

P(E) = number of possible outcomes 9 
cae 1 

AB)=15 =4 ) 

The probability that the side is divisible by 4 is +. 

24. Strategy _To find the probability: 
—»Count the number of possible outcomes of the experiment. 
—»Count the outcomes of the experiment that produce a number that is a multiple 


of 3. 
— Use the probability formula. 


Solution A dodecahedral die has 12 sides. 
There are 4 outcomes favorable to E: 3, 6, 9, 12 


P(E) os number OF possibile outcomes 
ee 
PE)=T5 =3 
The probability that the side is a multiple of 3 is 4. 


25. Strategy To find the empirical probability, use the probability formula and divide the number of 
observations of E (37) by the total number of observations (95). 


Solution P(E) = ie mien a ee 
P(E)= $4 = O5 


The probability is # that a person prefers a cash discount. 


26. Strategy To find the empirical probability, use the probability formula and divide the number of 
observations of E (587) by the total number of observations (725). 


Solution P(E) = total Sots af observations 
8 


The probability is ast that an employee has a group health insurance plan. 
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27. Strategy 


Solution 


28. Strategy 


Solution 


29. Strategy 


Solution 


30. Strategy 


Solution 


To find the probability: 

— Count the number of possible outcomes of the experiment. 

— Count the number of outcomes of the experiment favorable to the event E, the 
light is green. 

—Use the probability formula. 


There are 54 G + 4 a 2) min for the lights to proceed through a complete cycle. 


The green light lasts for a eo of 3 pe 
hash cet eae eee ee 
Bias at od oles 


The probability of having a green light is $. 

To find the probability: 

—»>Count the number of possible outcomes of the experiment. * . 

—>Count the number of outcomes of the experiment favorable to the event E, the 
paper chosen rates a B. 

— Use the probability formula. 


There are 47(4 + 8 + 22 + 10 + 3) papers that received grades. 


8 papers received a B grade. 
A= 


The probability is & that the paper has a) B grade. 


To find the probability: 

—Count the number of possible outcomes of the experiment. 

—> Count the number of outcomes of the experiment favorable to the event E, the 
service is satisfactory or excellent. 

— Use the probability formula. 


There are 377(98 + 87 + 129 + 42 + 21) outcomes of the survey. 
There are 185(98 + 87) outcomes favorable to E. 


18S 
PE)= 375 
The probability is 1 that the cable service is rated satisfactory or excellent. 


To find the probability: 

—>Count the number of possible outcomes of the experiment. 

—>Count the number of outcomes of the experiment favorable to the event E, the 
service is unsatisfactory or poor. 

—Use the probability formula. 

There are 377(98 + 87 + 129 + 42 + 21) outcomes of the survey. 

There are 63(42 + 21) outcomes favorable to E. 


RS 
PL)=377 
The probability is & that the cable service is rated unsatisfactory or poor. 
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Objective B Exercises, pages 611-612 


31. Strategy _To find the odds: 
— Count the favorable outcomes. 
— Count the unfavorable outcomes. 
— Use the odds in favor of an event formula. 


Solution Number of favorable outcomes: 1 
Number of unfavorable outcomes: 1 & 


Odds in favor = Timber of SNe outcomes 


Odds in favor = 4 
The odds of showing heads is 1 TO 1. 


32. Strategy To find the odds: 
'  —»Count the favorable outcomes. 
— Count the unfavorable outcomes. 
— Use the odds in favor of an event formula. 


Solution There is 1 favorable outcomes: TT 
There are 3 unfavorable outcomes: TH, HT, HH 


Odds in favor = Tumber of unfavorable outcomes 
Odds in favor = + 
The odds of showing two tails is 1 TO 3. 
33. Strategy To calculate the probability of winning: 
— Restate the odds against as odds in favor. 


— Using the odds in favor fraction, the probability of winning is the ratio of the 
numerator to the sum of the numerator and denominator. 


Solution The odds against winning are 40 TO 1. Therefore, the odds in favor of winning are 
1 TO 40. 


Probability of winning: jay = 44 

The probability of winning the Super Bowl is zt ; 
34, Strategy To calculate the probability of winning: 

—Restate the odds against as odds in favor. 


— Using the odds in favor fraction, the probability of winning is the ratio of the 
numerator to the sum of the numerator and denominator. 


Solution The odds against winning are 25 TO 1. Therefore, the odds in favor of winning are 1 TO 
25. 


Probability of winning = 75s = 42 
The probability of winning the World Series is + 
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35. Strategy 


Solution 


36. Strategy 


Solution 


37. Strategy 


To find the odds: 

—Count the favorable 
outcomes of the 
experiment. 

— Count the unfavorable 
outcomes of the 
experiment. 

— Use the formula for the 
odds in favor of an event. 


Use the table on page 606 to: 
Count the favorable outcomes: 
6 

Count the unfavorable 
outcomes: 30 


ee Oe 
Odds in favor = ah E35 
The odds in favor of rolling a 7 
are 5 ‘ 


To find the odds: 

— Count the favorable 
outcomes of the 
experiment. 

— Count the unfavorable 
outcomes of the 
experiment. 

— Use the formula for the 
odds in favor of an event. 


Use the table on page 606 to: 
Count the favorable outcomes: 
1 

Count the unfavorable 
outcomes: 35 


Odds in favor = + 
The odds in favor of rolling a 
12 are + : 


To find the odds: 

— Determine the 
unfavorable outcomes. 

— Determine the favorable 
outcomes. 

— Use the formula for the 
odds against an event. 


Solution 


38. Strategy 


Solution 


39. Strategy 


Solution 


40. Strategy 


Solution 


There are 48 ways of not 
picking an ace. 
There are 4 way of picking an 


ace. 
48 _12 
& Rae 
The odds against picking an 


Odds against = 


ace are ? 


To find the odd: 

— Determine the 
unfavorable outcomes. 

— Determine the favorable 
outcomes. 

—Use the.formula for the 
odds against an event. 


There are 39 ways of not 


picking a heart. 

There are 13 ways of picking a 
heart. 

Odds against = 44 =3 

The odds against picking a 
heart are 1° 


To calculate the probability of 
winning, use the odds in favor 
fraction. The probability of 
winning is the ratio of the 
numerator to the sum of the 
numerator and denominator. 


Probability of winning 
Btaied a 

34+2°7 5 
The probability of winning the 
election is 3 F 


To calculate the probability of 
winning, use the odds in favor 
fraction. The probability of 
winning is the ratio of the 
numerator to the sum of the 
numerator and denominator. 


Probability of winning 


™ =a 

ory oO 
The probability of winning the 
board game is a : 
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41. Strategy To calculate the probability of Critical Thinking 10.3, page 612 
the stock going down: 
— Restate the odds of the 43. The sum of the probabilities that a ball is 
stock going up as the odds chosen is 1. ead. 
of the stock going down. i piytl 28 +i2,4 - The 
— Using the odds in favor of 4. ene hee : 6 pao ao 
the stock going down, the sum of the probabilities is not 1. 
robability of goi ; 
: a se . aoe Hon 44, Ina triangle the sum of any two sides must 
numerator to the sum of be larger than the third side. 
the numerator and : 
denominator. Triangle with sides Form a triangle 
1 cm, 2 cm, 3 cm no 


Solution The odds in favor of the stock 
going up: 2 TO 1 1 cm, 2 cm, 4 cm no 
The odds in favor of the stock 


going down: 1 TO 2 lcm, 2 cm, Som ~ 
Probability of going down: 1 cm, 3 cm, 4 cm no 
ao 3 1 cm, 3 cm, 5 cm no 
The probability of the stock 1 cm, 4 cm, 5 cm no 
going down is a5 2 cm, 3 cm, 4 cm yes 
42. Strategy To find the greater probability 2 om, 3 om, 5 cm tx 

of occurring: 2 cm, 4 cm, 5 cm yes 
—Find the probability of 

event A occurring. 3 om, 4 cm, 5 cm yes 
—Find the probability of 3 events favorable, 7 events unfavorable 

event B occurring. Probability of the event = zh = 5 
—Compare the probability 

of event A and probability Chapter Review Exercises, pages 617-618 

of event B. 


‘1. Strategy To prepare the frequency 


Solution —_ Probability of event distribution table, use 7 as the 


A= 5 =3 class width and 12 as the lower 
Odds in favor of event B: class boundary. 

use ny ‘ . 7 Solution | Number of Students in Math 

obability of even Classes 
pee ee 
Inge Cl Tally F 

5_ 40 im hs 49 asses ally requency 
ie op 8 ~ 56 12219 Ty 5 

56 <56 20-27 WINIIII 9 

3 < 4 28-35 HII i! 
Event B has the greater 36-43 ////f/// 9 
probability of occurring. 44-51 HiIl 4 

52-59 // 2 
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2. Strategy 


Solution 


3. Strategy 


Solution 


4, Strategy 


Solution 


5. Strategy 


Chapter 10: Statistics and Probability 


To find the class with the Solution 


greatest frequency, refer to the 
frequency table in Exercise 1. 


The class with the greatest 
frequency is 28-35. 


To find the number of classes: 

—Use Exercise 1 to find the 
number of classes with 
12-19 students, 20-27 
students, and 28-35 
students. 


— Add the numbers. 6. Strategy 


Number of classes with 

12-19 students: 5 

Number of classes with 

20-27 students: 9 

Number of classes with 

28-35 students: 11 
5+9+11=25 

25 of the math classes have 35 
or fewer students. 


To find the percent: 

—Use Exercise 1 to find the 
number of classes with 
44-51 students and with 
52-59 students. 

— Add the numbers. 

— Use the basic percent 
equation. 


Number of classes with 
44-51 students: 4 
Number of classes with 
52-59 students: 2 
4+2=6 

pB=A 

P(40) =6 


P46 

p=O015 

15% of the math classes have 
44 or more students. 


To find the percent: 

— Use Exercise 1 to find the 
number of classes with 
12-19 students and with 
20-27 students. 

— Add the numbers. 

—Use the basic percent 
equation. 


Solution 


7. Strategy 


Solution 


Number of classes with 
12-19 students: 5 
Number of classes with 
20-27 students: 9 
5+9=14 

pB=A 

p(40) = 14 


P~"40 

p= 0.35 

35% of the math classes have 
27 or fewer students. 


To find the number of days the 
temperature was 45° or above: 
—Read the histogram to 

find the number of days 

the temperature was 

45°-50° and the number 

of days the temperature 

was 50°-55°. 
—»>Add the numbers. 


Number of days the temperature 
was 45°—50°: 15 

Number of days the temperature 
was 50°—55°: 10 

15+ 10=25 

The temperature was 45° or 
above on 25 days. 


To find the number of days the 
temperature was 25° or below: 
—Read the histogram to 
find the number of days 
the temperature was 
10°—15°, the number of 
days the temperature was 
15°—20°, and the number 
of days the temperature 
was 20°—25°. 
— Add the numbers. 


Number of days the temperature 
was 10°—15°: 2 

Number of days the temperature 
was 15°—20°: 15 

Number of days the temperature 
was 20°-25°: 12 
2+15+12=29 

The temperature was 25° or. 
below on 29 days. 
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Solution 


9. Strategy 


Solution 


To calculate the mean: 

—Calculate the sum of the 
cholesterol levels. 

— Divide by 11. 

To calculate the median: 

— Arrange the numbers 
from smallest to largest. 
The median is the middle 
number. 


The sum of the numbers is 
2,360. 

% = 4300 _ 91454 

The mean of the cholesterol 


levels is 215.54. 


160 180 190 200 210 210 


220 230 230 250 280 
The median cholesterol level is 
210. 


To calculate the mean: 

— Calculate the sum of the 
weights. 

— Divide by 10. 

To calculate the median: 

— Arrange the numbers 
from smallest to largest. 

— Because there is an even 
number of values, the 
median is the sum of the 
two middle numbers 
divided by 2. 


The aa of the numbers is 
Tk. 


peels < 
x="7 ENE 


The mean weight of the babies 
is 7.17 Ib. 

BOF 9.98/03" 6,5 96,9 
ee ett, Lito oO) 


peden = So+L2 27.05 


The median weight of the 
babies is 7.05 lb. 
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11. 


12. 


13. 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 


Strategy 


Solution 
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To find the modal response: 
— Find the response that 
was recorded most frequently. 


The response “good” was 
mentioned most frequently and 
thus is the modal response. 


To find the number of shares: 
—Read the frequency 
polygon to find the 
number of shares sold 
between 7 A.M.—-8 A.M., 
8 A.M.—9 A.M., and 
9 A.M.-10 A.M. 
— Add the numbers. 


Number of shares sold 

7 A.M.-8 A.M.: 25 

Number of shares sold 

8 A.M.-9 A.M.: 13 

Number of shares sold 

9 A.M.—10 A.M.: 17 

20% 13.17 =55 

55 million shares of stock were 
sold between 7 A.M. and 10 
A.M. 


To find the number of shares: 
— Read the frequency 
polygon to determine 
when less than 15 million 
shares sold. 


Less than 15 million shares 
sold between 8 A.M. and 9 
A.M. 


To find the ratio: 

—Read the frequency 
polygon to find the number 
of shares sold between 
10 A.M.—11 A.M. and 
between 11 A.M.—12 P.M. 

— Write the ratio in lowest 
terms. 


Number of shares sold 
10 A.M.—11 A.M.: 15 
Number of shares sold 
11 A.M.—12 P.M.: 25 
IS million 15 a 
25million 25 5 


3 
The ratio is 5° 
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14. Strategy 


Solution 


15. Strategy 


Solution 


16. Strategy 


Solution 


To prepare the box-and-whiskers plot: 

Arrange the data from smallest to largest. Then find the median. 
—Find Q}, the median of the lower half of the data. 

—»Find Q3, the median of the upper half of the data. 

—»Determine the smallest and largest data values. 

—»Draw the box-and-whiskers plot. 


89 99 102 105 109 110 110 111 

116 120-121 124° 124 131 134 

median = 111 

Q; = 105 

Q3 =124 

Smallest value: 89 

Largest value: 134 i 
Q, median Q; 


89 105 111 124 134 


To calculate the standard deviation: 
—>Find the mean of the average miles per gallon. 
— Use the procedure for calculating the standard deviation. 





¥=—-=29.5 
6 
x (x = xy 
24 (24-29.5)° 30.25 
28 (28-29.5)° 2.25 
22 (22-29.5) 56.25 
35 (35-29.5) 30.25 
41 (41-29.5)° 132.25 
27. (27-295) 6.25 
Total = 257.5 

soe ~ 42.9167 

o = V42.9167 ~ 6.55 

The standard deviation is 6.55. 


Use the probability formula. 


There are 2,500 possible outcomes. 
There are 5 outcomes favorable to E. 


P(E) = ee pas er of outcomes 
PE) = 7309 = 500 
The probability of winning the television is x5 : 
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17. Strategy Use the formula for finding the odds in favor. 


Solution Number of favorable outcomes: 15 
Number of unfavorable outcomes: 50 — 15 = 35 


Odds in Favor = number of unfavorable outcomes 
S153 
357 7 
The odds of the ball being red are 2 i 


a . 


18. Strategy _ To calculate the probability: 
— Restate the odds against as odds in favor. 


— Using the odds in favor fraction, the probability of winning is the ratio of the 
numerator to the sum of the numerator and denominator. 


Solution The odds against winning are 5 TO 2, therefore the odds in favor of winning are 2 TO 5. 
Probability of winning = 543 = 4 


The probability of winning is s ‘ 


19. Strategy To calculate the probability: 
—>Count the number of possible outcomes. 
—Count the number of favorable outcomes of the experiment E. 
—Use the probability formula. 


Solution There are 12 possible outcomes of the experiment. 
There are 2 outcomes favorable to E: 6, 12 


Ee xk 
REE = 
The probability is 4 that the number will be divisible by 6. 


20. Strategy To calculate the probability: 
—Find the number of possible outcomes. 
—Find the number of favorable outcomes. 
— Use the probability formula. 


Solution There are 14(3 + 4 +5 + 2) possible outcomes. 
There are 5 favorable outcomes. 


PE) =F; 
The probability is a that the student is a junior. 


Chapter Test, pages 619-620 


1. Strategy To find the number of residences where the cost was $60 or above: 

—Read the histogram to find the number of customers who had monthly cost of over $60 
was $60-$80 and the number of customers when the cost was $80-$100 and the number 
of customers when the cost was $100-$120. 

— Add the numbers. 
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Solution 


2. Strategy 


Solution 


3. Strategy 


Solution 


4. Strategy 


Solution 


Chapter 10: Statistics and Probability 


Number of customers when the 
cost was $60-$80: 40 

Number of customers when the 
cost was $80-$100: 15 
Number of customers when the 
cost was $100—$120: 10 

40+ 15+ 10=65 

The number of residences 
having costs for telephone 
service of $60 or more is 65. 


To find the total gross sales: 

—Read the frequency polygon 
to find the total gross sales 
in January and February. 

— Add the numbers. 


Total gross sales in 

January: 25,000 

Total gross sales in 
February: 30,000 

25,000 + 30,000 = 55,000 
The total gross sales for Jan. 
and Feb. was $55,000. 


To find the percent: 
— Use the frequency table to 
find the number of 

restaurants that had annual 
sales between $750,000 and 
$1,000,000. 

—Use the basic percent 
equation. 


Number of restaurants = 8 
Percent - base = amount 
p(50) = 8 

P 50 = 0.16 

18% of the restaurants had 
annual sales between $750,000 
and $1,000,000. 


To find the mean bowling 

score: 

—Determine the sum of the 
bowling scores. 

— Divide the sum by 8. 


The sum of the scores is 1,223. 


X= cea 152.875 





The mean bowling score is 
132,875. 


5. Strategy 


Solution 


6. Strategy 


Solution 


7. Strategy 


Solution 


8. Strategy 


Solution 


9. Strategy 


To find the median response 

time: 

— Arrange the numbers from 
smallest to largest. 

—>The median is the middle 
term. 


$B tl 1d C445 Tie 
median = 14 

The median response time is 
14 minutes. 


To find the modal response, 
write down the category that 
received the most responses. 


Because a response of very 
good was recorded most 
frequently, the modal response 
is very good. 


To find the number to be sold: 

—Let n represent the number 
of to be sold. 

— Use the formula for the 
mean to solve for 7. 


344+284+31+36+38+n 
6 


35= 


210: =.167 +n 

43 =n 

In the sixth month, 43 phones 
must be sold. 


To find the first quartile: 

— Arrange the data from 
smallest to largest, and then 
find the median. 

—Find Q), the median of the 
lower half of the data. 


65 86 9.3 9.8 9.8 10.5 
10.5 tee tho 17.5 218:3 
19.6 20.3 2.10 


_ 10.5+11.2 
2 


median — = 10.85 


—~n =9.8 
The first quartile is 9.8. 


To find the range, subtract the 

smallest value from the largest 
value. 

To find the median, look at the 
median of the box-and-whisker 
plot. 
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Solution 26—4=22 
The range is 22. 
The median is 14 vacation days. 


10. Strategy To draw the box-and-whiskers plot: 
—Arrange the data from smallest to largest, and then find the median. 
—Find Q), the median of the lower half of the data. 
—Find Q}, the median of the upper half of the data. € 
— Determine the smallest and largest data values. 
— Draw the box-and-whiskers plot. 


Baie 68 69 70 70 70 71 72 
ON TaaT I iaTAS T4795 76. 80 


12+73 -12.5 





median = 


QO; = 70 
Q3 = 74 
Smallest value: 68 
Largest value: 80 
Q; median Q, 


68 70 72.5 74 80 


11. Strategy To calculate the standard deviation: 
—>Find the mean number of incorrect answers. 
Use the procedure for calculating standard deviation. 


=—_ 2+04+34+1+04+44+54+1+3+1 20 = 
Solution ai: aes ag 3 10 tg 


(ray 


(2-29 
(0 - 2° 
(3-2) 
(1-2) 
(0 -2y 
(4-2) 
(5-2) 
(1-2) 
(3-2) 
(1-2) 

Total =26 


SEL thee CG mG eS hx 
So NOB eee KS 


esp 
10 


o = 2.6 ~1.61 


The standard deviation of the number of incorrect answers is approximately 1.61. 
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12. The possible outcomes of tossing a coin 
and then a regular die: (H, 1), (H, 2), 
(H, 3), (H, 4), (H, 5), (H, 6), (T; 1), (T; 2), 
(T, 3), (T, 4), (T, 5), (T, 6). There are 12 
elements in the sample space: 


13. The possible outcomes of stacking a nickel, 
dime and quarter: (N, D, Q), (N, Q, D), 
(D, N, Q), (D, Q, N), (Q, N, D), (Q, D, N) 


To calculate the probability: 

— Find the number of possible 
outcomes. 

—Find the number of 
favorable outcomes. 

— Use the probability formula. 


14. Strategy 


There are 248(14 + 32 + 202) 
possible outcomes. 
There are 32 favorable 
outcomes. 
P(E) ete ele 

248 31 


Solution 


4 
The probability is 37 that the 
person is in business class. 


15. Strategy To calculate the probability: 

— Find the number of possible 
outcomes. 

—Find the number of 
favorable outcomes. 


—Use the probability formula. 


Solution There are 6 possible outcomes: 
(A, K, Q), (A, Q, K), 
(K, A, Q), (K, Q, A), 
(Q, A, K), (Q, K, A). 
There are 2 favorable 
outcomes. 
a 

P\E)=—=- 

Wrens 

1 

The probability is 3 that the 


ace is on top of the stack. 


16. Strategy To calculate the probability: 

—Find the number of possible 
outcomes. 

—Find the number of 
favorable outcomes. 


— Use the probability formula. 


There are 8 possible outcomes. 
There is 1 favorable outcomes. 


P(E)=— 


Solution 


1 
The probability is g that the 


student will answer all three 
questions correctly. 


To calculate the probability: 

— Find the number of possible 
outcomes. 

—Find the number of 
favorable outcomes. 

Use the probability formula. 


17. Strategy 


There are 45(15 + 20 + 10) 
possible outcomes. 

There are 30(20 + 10) 
favorable outcomes. 


Solution 


Z 
The probability is 3 that the 


seed is not for a red flower. 


18. Strategy To calculate the probability of 
winning by using the odds in 
favor fraction, the probability 
of winning is the ratio of the 
numerator to the sum of the 


numerator and denominator. 


Solution Probability of winning: 

sc ag eh 

1412 13 

The probability of winning the 
1 

lottery is 73. 


To find the odds: 

—Find the unfavorable 
outcomes. 

— Use the odds in favor of an 
event formula. 


19. Strategy 


Solution There is 1 favorable outcome. 


There are 8(9 —1) unfavorable 


outcomes: 
Odds in favor = = ‘ 
The odds of in favor of rolling 


anine is 1 TO8. 
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20. 


Strategy To calculate the probability: 

—Find the number of possible 
outcomes. 

—Find the number of 
favorable outcomes. 


— Use the probability formula. 


Solution There are 12 possible outcomes 


There are 5 favorable outcomes 


P(E)= ~ 


5 
The probability is 12 that the 


number on the upward face is 
less than six. 


Cumulative Review Exercises, pages 621-622 


i. 


2. 
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4200 =V100-2 =-V100 -¥2 =10V2 


Tp —2(3p —1)=S5p+6 


p —— 
The solution is —1. 


. 3a7b—4ab 


3-1) 2)-4C-C? ) 
= 3(1)(2)-4(-1(4) 

= 32) 4-14) 

= 6 -4C-1)(4) 
=6~(-4)(4) 

= 6 — (-16) 

=6+ 16 

=22 


. —2[2 — 43x — 1)+2(3x- 1] 


= —2[2 - 12x + 4+ 6x —2] 
= —2[-6x + 4] 
=12x-8 


De 


10. 


11. 


Cumulative Review 413 


-4y-5=7 
~4y-54+5=745 


-4y =12 

=e (4)- -2(12) 

y=-18 e 
The solution is —18. 


-$(4-4-@))--46-4-4) 





. 5 
bearer a Te 
Leenato teak, mae = 


; (y?+5y-8)} (47 -3y+1) 
= (1y’ +5y-8) G4? +3y-1) 


= 3y7 +8y-9 


(4 e by _ 4l3 423513 — 43 46p3 
= 64a°D? 


To find the base, solve the basic 
percent equation. 


Percent =164%= 9 -4, 


Strategy 


base = n, amount = 24. 


414 


12. 


13. 


14. 


15. 


16. 


Chapter 10: Statistics and Probability 


Solution Percent - base = amount 17. Strategy 
bn = 24 
GE) Ge 
n= 144 
164% of 144 is 24. 
vee) 
8 on 
9n = 8(3) 
9n=24 
_ £4 
ree 
me 
res 
The solution is § : 
Solution 
87,600,000, 000 =8.76 x10!° 
Strategy The area of the composite 
figure is equal to the area of 
three rectangles, as shown in 
the figure. 
90 18. Strategy 
60 
60 
70 
Solution 
20 
10 
Solution A=LW 
A, =70(10) = 700 19. Strategy 
Ay = 20(60) = 1,200 
A3 =20(60)=1,200 
A= 700 + 1,200 + 1,200 
A = 3,100 ‘ Solution 
The area of the patio is 3,100 
fi2, 


(5¢d')(-3cd°) 
=[5(-3)(c”"(a*"*) 


=a15ed° 

40 kin/h 

40km 1000m 1h Z 

Se ee in) 
in Tet 50008 ae 





—>To find the measure of Za, 
use the fact that the sum of the 
interior angles of a 

triangle is 180°. 
— To find the measure of Zn, 
use the fact that the sum of an 
interior and an 

exterior angle is 180°. 


38° + 87° + Za= 180° 
125° + Za = 180° 

Za = 55° 

Za+ Zn= 180° 

55° + Zn = 180° 

Zn = 125° 

The measure of Zn is 125°. 


To find the area, use the 
formula for the area of a 
parallelogram. Substitute 8 for 
b and 4 for h. Solve for A. 


A=bh 

A= 8(4) 

A=32 

The area of the parallelogram 
is 32 m2. 

To find the simple interest, 
solve the formula J = Prt for I. 
P= 25,000, r= 0.075, t= 75 


[= Prt 

= GS 
1 =25,000(0.075)( ) 
I= 468.75 


The simple interest on the loan 
is $468.75. 
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20. Strategy 


Solution 


21. Strategy 


Solution 


To calculate the probability: 

— Count the number of 
possible outcomes of the 
experiment. 

— Count the number of 
outcomes that are 
favorable to the event of 
the ball is not white. 

— Use the probability 
formula. 


22. Strategy 


Solution 
There are 36(12 + 15 + 9) 
possible outcomes. 
There are 24(15 + 9) outcomes 
favorable to E. 


4242 
WE)= 46-4 
The probability is $ that the 


ball is not white. 23. Strategy 


To calculate the mean score: 

— Calculate the sum of the 
scores. 

— Divide by the number of 
scores. 

To find the median score: 

— Arrange the scores from 
smallest to largest. 

— Because there is an even 
number of values, the 
median is the sum of the 
two middle numbers 
divided by 2. 


Solution 


24. Strategy 
The sum of the numbers is 


= 186 | 
Trae =31 


The mean score on the six tests 
is 31. 

Za 2Awsh 

34 37 38 


qoedian = 41434 _ 39 5 


The median score on the six 
tests is 32.5. 
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To find the percent: 

—Find the number of 
registered voters who did 
not vote. 

— Use the basic percent 
equation. 

Percent = n, base = 230,000, 

amount = number who did not 

vote. 


230,000 — 55,000 — 175,000 
percent - base = amount 
n- 230,000 = 175,000 


7 = 275,000 
230,000 
nz 0.761 


76.1% of the registered voters 
did not vote. 


To find the circumference of 
the earth, write and solve a 
proportion using 7 to represent 
the circumference. 


75. _ 1,600 
3607 =n 


7.5n = 360(1,600) 
7.5n = 576,000 


— 576,000 
Tee 
n= 76,800 


The circumference of the earth 
is approximately 76,800 km. 


To find the standard deviation: 

— Find the mean of the 
rainfall totals. 

— Use the procedure for 
calculating the standard 
deviation. 


416 Chapter 10: Statistics and Probability 
Solution X= J 4 18+] 
= 16 
x (x * xy 
2 ©6(12- 16), 16 
16: s0wkl16-16) 0 
2 @©(20- 16y 16 
iz 
18 (18-16) 4 
14 (14-16) 4 
Total =40 
a07E 
5 8 
o=Wv8 =2.83 
The standard deviation of the 
rainfall totals is 2.83. 
25. Strategy To find the wage before the 


increase, write and solve an 
equation, using 7 to represent 
the wage before the increase. 


0.10n + n= 16.50 
1.10n = 16.50 
7 16.50 
~ 41.10 
nz 15.00 
The hourly wage before the 
increase was $15.00 per hour. 


Solution 


FINAL EXAMINATION, pages 623-626 


1. 


672 — 700 
843 — 800 
509 — 500 
417 — +400 

2, 400 


9 


. 18+3(6 —4F +2=18+3(2)" +2 


= 18 +3(4)+2 
=18+12+2 
=18+6 

=24 


, -8= C13) - 10+ 7=-8 + 13+ C10) +7 


=5+(-10)+7 
=-5+7 
=2 


10. 


11. 


la— bl —3bc? 

2 -4|-3(4-1F =H6l-3@X-1)° 
= 6-3(4X-1)° 

= 6 — 3(4\(-1) 

= 6 —(12)-1) 

= 6 —(-12) 


I 
al colo] a) — 
\oleo 


I 


\oly te 


ba 


. Te = 0.3125 


0.3125 < 0.313 
2 <0.313 


. —l0gr 


—10(-8.1)(-9.5) = 81(-9.5) 
= —]69.5 


—15.32 + 4.67 = —3.28 
—90y = 45 


~90 (-0.5 ) 1 45 ; 
45 = 45 
Yes, —0.5 is a solution of the equation. 
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12. 


13. 


14. 


15. 


16. 


Li. 


18. 


19. 


20. 


21. 


22. 
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{162 =.J81-2 
sd Lal 2 
= 92 


Draw a bracket at -4. 
Draw a heavy line to the right of -4. 
Draw an arrow at the right of the line. 


6 -5 4 -32-10i3123«4 «5 6 
-3(-121)=104 


2(x — 3y) — 4(x + 2y) = 2x — 6y — 4x — 8y 
= (2x — 4x) + (-6y — 8y) 
=-2x - 14y 


62 $22? -1)}- 423 +62-8) 


- 62 +227-1}- (423 -62+8) 


= 734227 —62+7 


(4x7 ex5y}- (4.2)(0*° p)=827y 
2a°b? (5a -3ab+4b?) 
=2a*b? (5a? }- 2a?b? 306) 

+ 2a°b? 457) 

=10a*b? —6a°b? + 8a7b* 


(3x —2)(5x + 3) 

= 3x(5x) + 3x(3) — 2(5x) — 2(3) 
=15x* +9x-10x-6 
=15x* -x-6 


Gx2y) = 3h4y24y14 _ 34,84 
a 81x84 


4° = Sie 
4> 64 
58 
mn =m>>nd-4 a mn 
mn‘ 


23. 


24. 


25. 


. 26. 


27. 


28. 


Final Examination 417 


2-4y=10 
2-2-4y=10 -2 


-4y=8 


Gk4)-40 
y=-6 


The solution is -6. 


6z+ 8=5-32z 
6z + 3z+ 8 =5-—3z+ 32 
9z+8=5 
9z+8-8=5-8 
9z =-3 
oan 
9 9 
1 


“Fit 


The solution is -4 : 


8 + 2(6c —7)=4 
8+ 12c—14=4 
12c -6=4 
12c-6+6=4+6 


2 


The solution is 6° 


2.48m = 248 cm 


2.6 mj = 2-S.m 2.280 F _ 13,728 ft 
mi 


Ye ae 

8 12 
(n+2)-12=8:-5 
12n + 24 = 40 
12n = 16 


see 
a 


The solution is 3° 


418 Chapter 10: Statistics and Probability 


29. Strategy 





—To find the measure of 
Za, use the fact that Za 
and the 74° angle are 
vertical angles. 

— Find the measure of Zc 
by using the fact that 
adjacent angles of 
intersecting lines are 
supplementary. 

—To find the measure of 
Zb, use the fact that 2b 
and Zc are alternate 
interior angles of parallel 
lines. 


Za= 74° 

Za+ Zc = 180° 

14° + Zo +180? 

Ze = 106° 

Zb = 106° 

The measure of Za is 74°. 
The measure of Zb is 106°. 


Solution 


30. Strategy To find the hypotenuse, use the 
Pythagorean Theorem. 


a=. b= §. 


Solution c? =a? +b? 
co? =7? +8? 
c? =49+64 
c? =113 
c=w113 
cw 10.6 
The length of the hypotenuse is 
approximately 10.6 ft. 


31. Strategy The perimeter is equal to three 
sides of a rectangle plus one 
half the circumference of a 


circle. 


Solution 


P=2L+W+4 nd 
P=27)+6+4 n(6) 
P=14+6+3n 
P=20+3nx 

P ~29.42 

The perimeter is 
approximately 29.42 cm. 


The volume is equal to the 
volume of the rectangular solid 
minus one half the volume of 
the cylinder. The radius of the 
cylinder is one half the 
diameter of the cylinder. 


r=4d =70)=3 
V=LWH-42ar7h 

y = 9(4\3)-4 nf Os) 
P=06-% 


V = 92.86 
The volume of the solid is 


approximately 92.86 in?. 


32. Strategy 


Solution 


33. 





34, x 


enya een rag ageent 
t 


ha 
f= 
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35. Strategy 


Solution 


36. Strategy 


Solution 


37. Strategy 


Solution 


To find the ground speed, 
substitute 22 for h and 386 for 
a in the given formula and 
solve for g. 


Solution 


g=a-h 

g = 386-22 

g=364 

The ground speed of the 
airplane is 364 mph. 


40. Strategy 
To find the number products: 


— Convert 8 h to minutes 
using the conversion 


factor £0-mnin 
— Divide the total number 
of minutes by | 4. 


Solution 


_8h 60 min _ . 
8 h= sala waleh — = 480 min 
480 +14 = 48034 ie 
= 480-4 
= 320 
The worker can inspect 320 
products in one day. 


. Strategy 


Solution 


To find the difference, subtract 
the melting point of bromine 
(—7.2°) from the boiling point 
of bromine (58.78°). 


58.78° — (—7.2°) 

= 58.78° + 7.2° 42 
= 65.98° 

The difference between the 

melting point and the boiling 

point is 65.98°C. 


. Strategy 


38. 5,880,000, 000,000 =5.88x10! 


39. Strategy 


The distance of the fulcrum 
from the 50-pound child: x 
The distance of the fulcrum 
from the 75-pound child: 
10-x 

To find the placement of the 
fulcrum, replace the variables 
F,, Fy, and d by the given 
variables and solve for x. 
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Fix = F,(d-x) 
50 - x = 75(10 — x) 
50x = 750 — 75x 
1235-750 


x=6 
The fulcrum is 6 ft from the 
50-pound child. . 


To find the number of tickets, 
write and solve an equation, 
using x to represent the 
number of tickets. 


5.50 + 22.50x = 140.50 
22:50x'= 135 


eas 
22.50 
x= 6 
You purchased 6 tickets. 


To find the property tax, write 
and solve a proportion using 7 
to represent the amount of tax. 


347 50a: 
125,000 —157,000 
3,750(157,000) = 125,000(n) 
588,750,000 = 125,000n 
588,750,000 


125,000: - 7 
4,710=n 
The property tax is $4,710. 


To find the percent of the states 
that have a land area of 75,000 
mi2 or more: 

— Add the number of states 
that have a land area of 
75,000—-100,000 mi2 (8) 
and the number that have a 
land area of 100,000 mi? (8). 

— Use the basic percent 
equation. 

Percent = n, base = 50, 
amount = the sum found in 
Step 1 
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Solution 


43. Strategy 


Solution 


44. Strategy 


Solution 


45. Strategy 


8+8=16 
Percent - base = amount 
n:50=16 


eeu 
BSG 
n= 0.32 = 32% 
32% of the states have a land 
area of 75,000 mi2 or more. 


To find the revolutions per 

minute: 

— Write the basic inverse 
variation equation, replace 
the variables by the given 
values, and solve for k. 

— Write the inverse variation 
equation, replacing k by its 
value. Substitute 24 for the 
number of teeth and solve 
for the number of 
revolutions per minute. 


s= 16 
The gear will make 16 
revolutions per minute. 


To find the total cost of the car: 

— Find the sales tax by using 
the basic percent equation. 
Percent = 5.5% = 0.055, 
base = 12,500, amount = n 

— Add the tax to 12,500. 


Percent - base = amount 
0.055(12,500) =n 

687.50 =n 

687.50 + 12,500 = 13,187.50 


To find the percent decrease: 

— Subtract 96 from 124 to 
find the decrease. 

— Use the basic percent 
equation. 

Percent = n, base = 124, 

amount = the decrease. 


Solution 


46. Strategy 


Solution 


47. Strategy 


Solution 


48. Strategy 


Solution 


124 —96 = 28 
Percent - base = amount 
n:124=28 


n= 

n= 0.226 

The housing starts decreased 
approximately 22.6%. 


To find the sale price, solve the 
formula 

S= (1 —P)R for S. 

r= 35%, R= 245. 


S=(1-r)R 

S = (1 —0.35)(245) 
S=0.65(245)" 

S = 159.25 

The sale price of the necklace 
is $159.25. 


To find the simple interest, 
solve the formula J = Prt for J. 
P= 3M r= 0.086, 


l=. 
I= Prt 


pa 25,000(0. 086) ) 


I= 1,612.50 
The interest on the loan is 
$1,612.50. 


To find the percent: 

—Use the line graph to find 
the number of students 
that work more than 15 
hours per week. 

—Solve the basic percent 
equation for percent. 


Number of students who work 
15-20 h: 15 

Number of students who work 
20-25 h: 10 

Number of students who work 
25-30 h: 5 

Total 15 + 10+ 5=30 
Percent - base = amount 
p(80) = 30 


p=% 

p=0.375 

37.5% of the students work 
more than 15 h per week., 
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49. Strategy To calculate the mean rate: 

— Calculate the sum of the 
rates for the insurance. 

— Divide by the number of 
quotes. 

To calculate the median rate: 

— Arrange the numbers 
from smallest to largest. 

—>The median is the middle z 
number. 


Solution The sum of the rates is 1,674. 
x= AS - 334. 
The mean rate for the 
insurance is $334.80. 
281 297 309 
362 425 
median = 309 
The median rate for the 
insurance is $309. 


50. Strategy To calculate the probability: 

—Refer to the table on page 
606 to count the number 
of possible outcomes. 

— Count the outcomes of 
the experiment that are 
favorable to the event that 
the sum is divisible by 3. 

—Use the probability 
formula 


Solution There are 36 possible outcomes 
of the experiment. 
There are 12 outcomes 
favorable to E: 
(1, 2), (2, 1), (1, 5), @, 4), G, 
3), (4, 2), (5, 1), (3, 6), (4, 5), 
(5, 4), (6, 3), (6, 6) 


i 
PE)= 36 =3 
The probability is 4 that the 
sum will be divisible by 3. 
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